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The Mather Electric Light Plant at the 
Waltham Watch Factory. 


Several weeks ago we mentioned the ex- 
tensive electric light plant in use by the 
Waltham Watch Company in their large 
watch factory in Waltham, Mass. We are 
pleased to be able to present to our readers 
this week a view of the dynamo room. The 
plant is operated by four 500 light Mather 
dynamos, and there are 2,700 incandescent 
lamps of the Perkins make hung. The 
switchboard shown in the illustration is so 
arranged that the machines can be run inde- 
pendently or together, and the dynamos can 














Plugs vs. Strips. 
To THE EpITor oF ELECTRICAL REVIEW": 

‘* There are tricks in all trades but ours,” 
does not apply to the business. In 
going over an incandescent plant awhile ago, 
I found that the engineer, or dynamo tender, 
as Brother Badt would call him, had had 
more or less trouble with the safety devices, 
and adopted a way out of the trouble which 
might be more convenient, if not more satis- 
factory in the long run. When one of these 
soft wire appliances had fused, the dynamo 
“tough ” had replaced it with a No. 16 
copper wire, that ‘‘ stayed where it was put.” 











even less, are in reality a source of danger ; 
and if I were at the head of affairs, I think I 
would try and arrange so that plugs should 
have their own appropriate sockets, within 
reasonable limits of capacity, so that no 
very flagrant mistakes would be likely to be 
made by the dynamo tenders, and no wilful 
error will be made by the electrical toughs, 
Then I would divide the electrical goats 
and sheep, shooing the former to the left and 
the latter I would place on the right, and | 
then I would set the New York Board of 
Electrical Control experimenting with the | 
toughs, and make H. P. B. the lord high 
executioner. C. C. H. 
Chicago, February 2. 





Electric Meters for Central Stations. 


BY PROF. GEORGE FORBES, F.R.8. 





There is no department of electrical en- 
gineering which has interested me and 
occupied my thought more than that of cen- 
tral station work, and the distribution of 
electricity from these centres throughout a 
town for the production of light and power. 

It always seemed that the success of such 
central stations depends largely on the work- 
ing out of details in the arrangements— 
| details in the mechanical parts, details in the 
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View oF THE Execrric Licnt,PLANT—MATHER SystEM—IN THE WALTHAM WatTcH Factory. 


be run in connection with the storage bat- 
terries, so that the works can be lighted 
partly direct from the dynamos and partly 
from the storage batteries. 

The electric light people will be generally 
interested in the view we present of this 
plant, showing its arrangement, as it is one 
of the largest “plants in any manufacturing 
establishment in the United States, and is 
giving the best of satisfaction to the pro- 
gressive owners, the Waltham Watch Co. 
~_>- 


Hard Times for Oliver Sweatt’s Hens. 


Oliver Sweatt, of Connecticut, says he is 
going to enter suit against the Electric Light 
Co. for damages. His hens are being kept 
awake every night until 12 by the bright 
light, and they are all worn out for want of 
sleep. 











Now, it strikes me here is a strong argument 
in favor of plugs as against strips ; for even 
assuming that one of these electrical toughs 
should put in a plug of too much capacity, 
this would probable be far below that of the 
copper, and such a thing as a copper substi- 
tute would be next to impossible to any 
ordinary engineer. I never knew but one 
case where a plug was renewed by a dynamo 
tough. In that case he cast the plug solid 
fullof lead, and it never burned out a second 
time. 

But the ordinary soft wire safety devices, 
where these are interchangeable, and the 
electrical tough has no means of knowing 
what the capacity of the device is, and cares 





The Universal Gas Lighting Company, 
the owner of a new system of lighting street 
gas lamps by electricity, has opened head- 
quarters in the Stewart Building, New York. 
This system is the invention of H. T. Downs, 
of Saratoga, N. Y. 


The Richter Electric Light Company 
of Camden, N. J., has placed a plant in the 
wire manufacturing establishment of Alfred 
Moore, Philadelphia, which is giving perfect 
satisfaction. And, in addition, the entire 
electric and steam plant that Mr. Moore is 
now running in its building is a model of its 
kind, and possesses some features not met 
with elsewhere. His original ‘* electrical 
dissipator,” is like Katisha’s elbow, worth 
traveling miles to see. 





electrical parts ; and I have seldom visited 
any such stations without seeing new points 
of detail, and learning new facts about the 
causes which lead tdisuccess and failure. 

In order that we may make as few mis- 
takes as possible in-our central station work, 
one must try to learn as much as possible from 
countries which have made a greater start 
than England. Thus I was led to visit the 
stations established on various systems in the 
United States; and lately I have done the 
same thing with respect to the most impor- 
tant of the central stations in Europe. 

Both.in Europe and America there is one 
maxim which I find is conclusively estab- 
lished. This is that the best paying stations 
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are those in which the electricity is charged 
for by meter, and not at so much per lamp 
per annum. Both these systems are in use, 
but companies who have used both give 
their undivided testimony in favor of charg- 
ing by meter. 

I propose to deal with this important point 
of detail to-night, and to tell you something 
about the working of different types of 
meters in the United States as well as in 
Europe. 

Now, first let us settle the question what 
itis we want to measure. Both with gas 
and with electricity, if the company supplies 
burners or lamps it would be most desirable 
to measure the light given off. But this 
plan is not likely to be adopted in England. 
The private consumers generally supply the 
burners or the lamps. Hence, what we 
come to is that we want to measure the gas 
or the electricity consumed. We want to 
measure its light-giving power. To do this 
we must know the quantity consumed and 
its quality. With gas, the latter is impossi- 
ble to measure in the meter. We can only 
measure the quantity of gas consumed. We 
cannot measure its pressure nor its purity, 
nor the quantity of air or sulphur combined 
or mixed with it. These points are left to 
inspectors to determine, who shall insist 
upon a standard being maintained. 

With electricity it is different. When we 
have measured the quantity consumed there 
is only one quality which can exist, and that 
is its pressure. If, then, our meters measure 
the quantity consumed, and inspectors keep 
watch to see that the pressure is always 
maintained constant, the consumer’s interests 
are amply looked after. 

Now it has been suggested that we really 
ought to measure, not the quantity of electric 
current which is consumed, but the quantity 
of energy. Now, the energy is the product 
of the quantity by the pressure, and could 
easily be measured if desired. There would 
be no object, however, in doing this. A 
deficiency of pressure is certainly undesir- 
able, because the lamps burn less brightly, 
and the customer should be charged less. 
But, on the other hand, an excess of pressure 
is equally objectionable, because it injures 
the lamps, and it would not be fair to charge 
the customer more for the quantity he uses 
under these conditions. The only fair way 
is to do as with gas, ¢. e., to measure the 
quantity used and guarantee the quality, 7. ¢., 
the constancy of pressure. This should 
never vary more than four or five per cent. 
at the most. For perfect lighting a variation 
of two or three per cent. only can be allowed. 

I intend to direct your attention to various 
kinds of meters which have been put into 
actual practice, but before doing so it will be 
well to point out some of the desiderata in a 
perfect electric meter. I will deal with 
these in order. : 

1. Accuracy.—The meter must be at least 
as accurate as an ordinary gas-meter. In 
fact, that standard is rather low for modern 
requirements. The question of accuracy is 
two-fold. First the readings of the meter 
must be accordant for all rates of supplying 
electricity within its range, and secondly, 
the indications of different meters must be 
consistent. This latter point is largely one 
of manufacture, so that it must be easy to 
manufacture the instruments in large quan- 
tities, all exactly similar. 

2. Range.-—It is desirable that the meter 
should be capable of working accurately 
over a large range of current strength. It 
would undoubtedly be desirable that the 
meters, made for the largest currents which 
can be used on a circuit, should also be 
capable of indicating correctly when only 
one lamp is in circuit. So farasI am aware, 
no electric meter has been invented fulfilling 
this requirement. It has often been pro- 
posed, with circuits of very many lamps, to 
have two meters—one for small currents, 
and the other for large ones—and to switch 
in the latter automatically when the current 
exceeds a certain amount. Any such 
arrangements which involves an occasional 
use of a contact-breaker is objectionable, 
owing to the sparking and consequent 
deterioration of the contact. A far better 
plan, in the existing state of things, is to 


February 16, 1889 


—. 





ELECTRICAL REVIEW 


wire the houses in separate circuits of 20, | 


40, 60, or 100 lamps, according to the effec- 
tive range of the meter adopted. 

3. Oonsumption of Energy.—Energy must 
not be consumed by the meter to such an 
extent as to diminish injuriously the voltage 





Fic. 1.—THE 


supplied to the lamps. 
house diminishes the voltage at the maximum 
about two per cent., according to present 
practice. A meter cught not to increase this 
loss by more than one-half per cent. 

4, Simplicity.—The meter should be simple 
to construct, and not liable to get out of 


The wiring of a, 





7. Registration.—The meter should regis- 
ter in a clear manner, so that the consumer 
can read it at any time and check its accu- 


racy. A system of geared wheels with 


indexes and pointers, like a gas-meter, is 
very convenient. 





PaIsTE SwITcuH. 


8. Testing.—A point of some practical 
value is that it should be an easy matter to 
test the meter, and that the operation should 
not occupy much time. 

9. Cheating.—With some meters the pro- 
cess of cheating is easier than with others. 
The possibility of short-circuiting the meter 





Fig. 2,—THeE Paiste SwITcuH. 


order. 
to be avoided when possible. 


Extreme delicacy in moving parts is ; is common to all, and can be obviated. 
lg 3 
Some meters can be retarded by placing a 


5. Durability.—It is essential that no parts | magnet near them, others by heating them, 


of the apparatus are liable to wear out 
rapidly. 
6. Attention.—Other things being equal, 


others by putting them out of level. This 
last can be prevented by securely fixing the 
meter to a wall or flcer. 





Fie. 3.—THE Paiste SwItcu. 


that meter is the best which requires the 
least attention. Any winding up of clock- 


10. Heonomy.—A meter will not be practi- 
cal if it entails a large rental, and so adds 


work is objectionable, and the necessity of | much to the quarterly bill. 


removing the meter or a part of it from the | 





consumer’s premises should be avoided. 


11. Freezing.—A meter which contains a 
liquid which can freeze is objectionable in 
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any but warm countries, since a lamp or 
other resistance must then be put inside it to 
keep it warm, and this is a constant source 
of waste of energy. 

12. Alternating and Continuous Currents, 
—Some meters are only usable with continu. 
ous, others with alternating, currents, A 
meter which reads with equal accuracy for 
both kinds has a double value. Many 
stations supply both classes of currents, and 
it is less inconvenient to deal with only one 
type of meter. 

13. Number of Alternations.—Meters for 
alternate currents ought to indicate with 
equal accuracy, whatever be the alternations 
per second. Otherwise irregularities wil] 
occur, and also the supplier of electricity can 
cheat by altering the number when under 
test, and also when at actual work. 

14. Contact-breaking.—No contact-breaker 
of any electric circuit should be allowed in a 
meter, because such contacts deteriorate 
with use. 

15. The meters should be so substantia] 
that they can be sent by rail without acci- 
dent. 

No one meter fulfils all these requirements 
perfectly. But all the meters which I am 
going to describe fulfil many of them, as 
they all have done good practical work on 
central stations. 

In all the meters which I have to describe 
the registration is effected either by 
moving mechanical parts or by electrolytic 
decomposition. In most of the mechanical 
meters a certain dynamical principle has 
been employed to guide the inventors to an 
accurate instrument for different strengths 
of current. I will now explain this. In the 
class of meters I allude to the electric current 
sets some mechanism in movement. Now, 
we all know that generally the work done 
by a current in a given time varies as the 
square of the current. Thus, the electrical 
force tending to drive the mechanism is pro- 
portional tothe square of the current. Such 
mechanism would increase its speed indefin- 
itely under the influence of such a force if 
there were no friction opposing the increase 
of speed. In the meters I allude to the fric- 
tion of the air or of a fluid is opposed to the 
driving force of the electric current. This 
resistance increases as the square of the 
velocity. The electric force goes on increas- 
ing the speed of the mechanism until the 
opposing friction equals the driving force of 
the electric current. But the friction varies 
as the square of the velocity, and the driving 
force varies as the square of the current. 
Hence in all cases where the mechanism 
acquires uniform speed, the square of the 
velocity is proportional to the square of the 
current—in other words, the velocity varies 
as the current. Now, the indications of 
such an instrument as shown by an index 
gives the number of revolutions of the 
mechanism in the period of testing, which 
means the velocity multiplied by the time, 
and this is proportional to the electric cur- 
rent multiplied by the time. Hence, the 
index marks the total number of ampere 
hours, or the total number of Board of Trade 
units which have passed through the instru- 
ment. 

Edison Meter.—In describing the different 
meters, I will begin with the Edison meter, 
not only because it was the first to be used, 
but also because it has done a larger amount 
of useful work in central stations than any 
other meter. In its original form, as shown 
in the Paris Electrical Exhibition, in 1881, 
it consisted of two copper plates suspended 
from the two ends of a balanced beam in a 
solution of sulphate of copper. A continu- 
ous current passing through from one plate 
to the other decomposed one plate and de- 
posited copper on the other. This one 
eventually got heavy enough to tip over the 
balanced beam. This mechanical] action had 
two effects : (1) It registered a unit on the 
counting mechanism ; and (2) it reversed the 
direction of the current, and now the lighter 
plate received the copper deposit, and so the 
process went on continuously. It was not 
possible to pass the whole current in this 
way through the solution, because the resist- 
ance would be too great. Hence the depos- 
iting cell was put as a shunt on the main 
current. Several objections to this type 
soon became apparent in practice : (1) When 
the temperature of the air was high, the 
resistance of the solution diminished, while 
the resistance of the alternative metal path 
increased. Hence with high temperatures a 
greater proportion of the total current went 
through the meter. (2) It was soon found 
that a make and break, as necessitated by the 
reversals in the direction of the current, led 
to endless trouble, and the ingenious method 
of counting had to be abandoned. In the 
improved meter, zinc is the metal employed, 
and sulphate of zinc the solution. The cur- 
rent always goes in one direction. Fresh 
plates are inserted as they wear away. To 
determine the consumption of electricity, 
the meter is carried away and the loss of 
zinc in the positive plate is weighed, and the 
consumer charged for a proportionate num- 
ber of units of electric currents; z955 
of the total current passes through the 
zinc solution. In series with this solution 
is placed a copper resistance, so arranged 
that with a rise of temperature the fall in 
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resistance of the solution equals the rise in 
resistance of the copper, the alternative path 
being of German silver. Thus between 4 
and 34° C, the same friction of the current 
passes through the solution. To prevent 
freezing, an incandescent lamp is always 
kept burning in the case containing the meter 
during the months that freezing is possible. 

The range within which the meter is said 
to be accurate within three per cent. is from 
five-fold to ten-fold, ¢. e., if one ampere is 
the lowest current for which it is accurate, 
then five or ten amperes is the maximum 
current for which it is accurate. 

Now, you may say that this is not exactly 
the kind of meter we require, because cus- 
tomers cannot check the weighings, and are 
absolutely dependent on the good faith of 
the company supplying the electricity. It 
has also been argued that the shunt arrange- 
ment cannot be perfect with varying tem- 
peratures. Well, I can only say that the 
meter in practice is found to do good work. 
I agree entirely with what Mr. Edison said 
to me about it. He said: ‘‘ It is not anideal 
meter, but it is simple and effective, and 
gives general satisfaction wherever it is 
used.” I endorse this opinion. But the 
managers of central stations where it is used 
have given me higher estimates still of its 
value. They say that customers are all 
quite content with the manner of reading it. 
As to accuracy, many customers have kept 
accurate tally of the lamp hours which they 
have consumed, and compared it with the 
charges by meter, and have often come 
within two or three per cent. At the splen- 
did central station at Milan, which I lately 
visited, this meter is in constant use, and is 
much appreciated by the company. They 
say that the expenses of maintaining the 
meter department are not large when the 
whole thing is well organized. The total 
number of ampere hours sent out from the 
station, as measured by the ampere-meters, 
agrees with the meter accounts within three 
per cent. This station, which I have care- 
fully inspected, is an admirably conducted 
one, and embraces three systems—the Edison 
low tension, the alternating high tension and 
the Thomson-Houston are lamp systems.— 
London Electrical Engineer. 

—-_>- 








Incandescent Switches. 


Weillustrate, on the opposite page, a novel 
switch for incandescent work, designed by 
Mr. H. T Paiste, of Philadelphia, Pa. 
Practical workers in incandescent wiring 
will appreciate the efforts of the designer in 
attempting to avoid the use of spring brass 
for electrical contact, experience having de- 
monstrated that the contact, unless soldered, 
will, ix time, through corrosion or dust, be 
heated, removing the temper from the brass, 
and thereby destroying electrical contact. 
As shown in the illustrations, the entire 
switch is stamped from sheet (not spring) 
brass by standard dies, making all parts 
interchangeable. 

The parts of the switch, Fig. 1, consist of 
seven pieces, viz: the U-shaped main shell, 
side plate, two arms, spindle, spring, and 
hard rubber handle. The spring is attached 
to the ends of two arms and is extended 
when the switch is being operated to make 
or break circuit. As soon as this is accom- 
plished, the spring is no longer under tension. 
The circuit wires are attached to binding 
screws on the U-shaped main shell and side 
plate. The arm, as shown in Fig. 1, com- 
pletes the circuit, between the side plate and 
the main shell, at its point and through the 
spindle, upon which itis centered, making 
ample electrical contact. In breaking the 
circuit, the handle which is attached to the 
spindle turns to the right, moving the arm 
up the side plate, preserving sufficient elec- 
trical contact at its point until the position 
shown in Fig. 2 is reached ; then the spring 
which joins the ends of the arms, being 
lengthened as the arm climbs the side plate, 
throws the same rapidly to the position 
shown in Fig. 3, instantly breaking the cir- 
cuit. Whatever arching might result would 
be on the back of the arm, and not on the 
face, where electrical contact is made. The 
making of the circuit is accomplished in like 
manner by the second arm. 


An improved handle has been added to 
switch which obviatesinjury toit, forif turned 
backwards it will unscrew instead of strain- 
ing the working parts. 

Mr. Paiste has given this switch a thorough 
test of twelve months at the sea shore and at 
sulphur springs, where corrosion destroys 
many switches. The reports from these 
places have been most satisfactory, not a 
switch having been destroyed. The switch 
has been adopted by a number of central 
stations. 


The Electric Omnibus. 


Through the courtesy of our esteemed 
contemporary, the Electrical Engineer, of 
London, we give herewith an illustration of 
electric traction. 

In the year 1881 the introduction of the 
Faure accumulator rendered possible the 
application of stored electrical energy to the 
purposes of tramway work, and the first 
electric car made was run by Mr. Radcliffe 


l 
There is no doubt that the question of elec- | 
trical road vehicles has been well tackled and | 
its possibility demonstrated, and the appli- | 
cation to ordinary work for many purposes | 
is evidently only a matter of time. 
The speed of the car is about six to seven | 
miles an hour, about the same speed as that | 
of an ordinary bus; arun has been made 
without stopping, for instance, from Not- 
ting Hill to Golden square —a distance of 31¢ 
miles in 80 minutes. The running of the 
car has not been attempted amongst the or- 
dinary traffic in the daytime at present, but 





Ward on the Leytonstone line in 1882. M. 
Philippart, who had the introduction of the 
Faure battery on his hands, conceived the 
idea of applying it at once to tramcars, and 
arrangements were made with Mr. George 
Richardson, then Chairman of the North 
Metropolitan Tramways Company, to experi- 
ment on the Leytonstone line. M. Philip- 
part had this, the first electric car, con- 
structed in Belgium and sent over to Eng- 
land, and the working of the car was in the 
hands of Mr. Radcliffe Ward. Numerous 
experiments were made, and some funda- 
mental patents in variable speed gearing, and 
details of the construction, which became 
evident on application in practice, were taken 
out by Mr. Ward. In the early summer of 
1887 he built an electric cab, which was ex- 
hibited and run on the roads at Brighton, 
and it was about this time that Mr. Magnus 
Volk also built his electric dog cart, which 
was described in the illustrated papers, and 
there excited the attention of the Sultan of 
Turkey, for whom Mr. Volk has recently 
constructed a similar vehicle. 

In the summer of 1888 the first electrical 
omnibus commenced to make runs over the 
London streets in the early morning hours. 
This omnibus is not of the type that will be 
used for running, for which purpose a model 
omnibus will be designed, and specials cells 
ordered to fit this. In the present case the 
best storage cells obtainable for the purpose 


there would be no great difficulty about this, 
especially for heavy and slow-moving wag- 
| ons—such as railway delivery vans, dustcarts, 
etc.—and with proper means of thorough 
control these would admit of taking their 
place in a crowded string of vehicles in the 
thickest London streets. The question of the 
slip of wheels has been freely tested, the cars 


| having been run successfully on the slipper- 


|iest days. Thisis mostly a matter of sanding 
the road, and a sand-tube can be easily ar- 
ranged in front of the wheels. At the same 
time there are in this case no horses to slip 
down, Another point is the saving in dust 
from the droppings ; the wear and tear will 
also be less, for this is greatly due to the 
pounding of the horses feet, like eight 
sledge-hammers on the pavement. 

The adoption of electric vehicles commer- 
cially is, of course, largely a question of cost. 
Mr. Ward claims to have put this question 
upon a definite basis. It resolves itself into 
three points : (1) The cost of power ; (2) the 
cost of depreciation of the cells and car ; (3) 
how much power it is necessary to expend to 
run certain weights upon the ordinary roads. 

Definite estimates have been obtained from 
established manufacturers for the establish- 
ment of a power station for supply of cur- 
rent, with absolute guarantee of certain out- 
put at specified rates, by which it is under- 
taken that electricity can be produced at 
about 3d. per unit. There are several com- 








were used, and the omnibus built,to carry 
these, and the vehicle is as appears in the 


made with this omnibus on all sorts of roads, 
and under varying conditions, and Mr. Ward 


necessary for driving vehicles on ordinary 
roads, a matter of the utmost importance in 
the design and working of electric vehicles 
of this kind, and which has until now been 
more or less problematical. 

The car has the appearance of something 
between an ordinary closed bus without top 
seats, and a parcels delivery van, of course 
without horses, and is capable of seating 12 
persons comfortably. ‘The driver sits or 
stands in front, with a switch and resistance 
frame, and handle with worm-gearing to 
steer with, and a powerful foot-brake. It is 
powerfully built to sustain the weight of 
accumulators, which slide in trays under the 
seats. 

The cells are the new type E.P.S. traction 
cells, and were the first set of this type made 
by the Electrical Power Storage Company. 
The motors, of which there are two, are 
Gramme machines, which have proved to be 
thoroughly reliable and efficient. They are 
connected with steel chain-gearing by Hans 
Renold, of Manchester, which are also 
thoroughly satisfactory. Mr. Ward has 
tried all the available methods—friction, 
chain, belts, and toothed wheels ; they all 
have advantages for special conditions, but 
he finds the gearing he has adopted the best 
for these circumstances. The double-speed 
gearing alluded to has not been fitted to the 
first omnibus, but will be fitted for the cars 
to be used for ordinary work. The frame- 
work of the omnibus was constructed at the 
works of the Metropolitan Railway Carriage 
and Wagon Company, Limited, Saltley ; the 
wheels are of special make to Mr. Ward’s 
designs. 








illustration. Many experiments have been | 


is now in the position of knowing experi- | 
mentally exactly what tractive power is | 


ELECTRICAL OMNIBUS — 
AVCBIETE voles PATENT. 3 


“WARD ELECTRICAL CAR COMPY LP. f 


panies who will guarantee a certain deprecia- 
tion of their cells, and will undertake con- 
tracts to keep them in repair at reasonable 
rates. The power necessary to drive such 
vehicles has now been ascertained, and the 
cost per mile for various vehicles calculated, 
and Mr. Radcliffe Ward claims that the re- 
sult, all under guarantee from responsible 
manufacturers, shows a very considerable 
saving over the cost of horse vans. There 
is little doubt, if this means of traction 
proves successful in practical work, that the 
employment in towns and in connection 
with railway collecting and travelling gen- 
erally, the introduction of large numbers of 
electric vehicles would give an immense 
impetus to the electric industry. 

For electric light stations it opens up a 
new source of profit. The dividends obtain- 
able from electric generating stations will 
undergo a total change when there is the 
possibility of selling large quantities of elec- 
tricity during non-lighting hours for the 
purpose of operating vehicles, and private 
firms possessing dynamos might find a new 
source of profit. 

With regard to the weight of the car, this 
is largely a question of rapidity of discharge 
of cells. The present car is rather heavy, 
but even here the weight per square inch 
surface of wheel upon the road is less than 
that of an ordinary bus, both being fully 
loaded. Ordinary busses take about two 
hours for a return journey. A battery of 
sufficient power which would be able to be 
discharged in this time would be very much 
lighter than those in present use, and there 
are indications that both the pasted and plain 
lead cells are approaching the necessary con- 
ditions of rapidity of discharge. The cells 
now used are extremely good and efficient, 
and there is talk of an improved plain lead 
cell which will give an extremely rapid dis- 
charge, and such a cell is a desideratum for 
this class of work. 











Newark, N. J.—The Essex County Elec- 
tric Company filed a certificate in the county 
clerk’s office. 


Pleasant Valley, Pa.—The Avoca Light 
and Heat Company, of Pleasant Valley, 
Luzerne county ; capital, $14,000. 


Chicago, I1l.—Certificates were recorded 
increasing the capital stock of the Merchants’ 
Are Light and Power Company from $30,000 
to $60,000. 


Chicago, Ill.—The Lake View Telephone 
Exchange, Chicago; capital, $72,000; in- 
corporators, L. D. Tuttle, J. M. Cleaver, 
W. F. Wiemers. 


Chicago, I1l.—Lentz Iron Smelter Com- 
pany, Chicago ; capital stock, $100,000 ; in- 
corporators, C. E. Kremer, A. Lentz, W. A. 
Torgerson, 


Boston, Mass.—The Stoughton Rubber 
Company,of Boston ; capital stock, $100,000; 
I. E. Davis, president ; J. H. Collier, Jr. , 
treasurer ; J. A. Haskell, director. 


Chicago, Ill.--The Lakeside Electric Light, 
Power and Heat Company, at Chicago; 
capital stock, $10,000 ; to supply electricity; 
incorporators, D. Barclay, E. 8. Craig, and 
Charles East. 

Chicago, I1l.—The Electric Street Car 
Motor Company has been incorporated at 
Chicago, Ill., by W. 8. Salisbury, Cyrus 
A. Vosburg and William Armstrong ; capi- 
tal stock, $250,000. 


Zanesville, 0.—Fearless Oil and Pipe Line 
Company, Zanesville, $100,000 ; the McBride 
& Marcellus Company, Cleveland, $50,000 ; 
the London Home & Savings Company, 
London, $100,000. 


Chicago, Ill—The Columbia Electric 
Light, Power and Heat Company, at 
Chicago ; capital stock, $15,000; to supply 
electricity ; incorporators, J. J. McEvoy, 
D. Barclay, and M. P. Gerrity. 


Chicago, IJl.—Lake Construction Com- 
pany, Chicago; capital, $250,000 ; to con- 
struct railroads, bridges, canals and piers; 
incorporators, J. C. McShane, W. W. Men- 
denhall and W. D. Rose. 


Omaha, Neb.—The Nebraska Phonograph 
Company ; the incorporators are: Ed. Ben- 
son, George F. Wright, Simon 8. Ott, 
George E. Tewkesbury and George B. Hart, 
and the authorized capital is $625,000. 


Pana, Ill.—Springdale Coal Mining Com- 
pany, at Pana; capital stock, $50,000; to 
supply coal, water, gas, electric light, brick, 
tile, and machinery ; incorporators, J. W. 
Kitchell, D. J. Overholt, G. I. Ladd, M. 
Killigor, and H. N. Schuyler. 


Worcester, Mass.—The Worcester Fire 
Appliance Company ; capital stock, $50,000 ; 
W. H. Raymenton, president ; J. C. Dewey, 
treasurer ; H. 8. Pratt, H. Brigham, G. A. 
Park, E. E. Longley, C. R. Macomber and 
R. J. Totman, directors. 


Chicago, I1l.—The Electrical Engineering 
and Construction Company ; capital stock, 
$600,000 ; for the manufacture, installation, 
operation and disposition of machinery and 
plants for electric light, heat and power ; in- 
corporators, M. E. Willard, William Brink- 
man and A. A. Bliss. 


Albary, N. Y.—The Bogota Electric Light 
Company is incorporated with a capital of 
$100,000. The operations are to be carried 
on in Bogota, United States of Columbia, 
with principal office in New York city. The 
trustees are A. Lagenuach, Francis Beten- 
court and Rafael Fideari. 


Rockland, Me.—The Maine Electric Light, 
Gas and Water Company ; lighting by elec- 
tricity or gas public streets in any city or 
town therein. Its incorporators are: A. F. 
Crockett, Galen C. Moses, William T. Cobb, 
William E. Hogan, Fritz H. Twitchell, 8. 
M. Bird, J. 8. Winslow, Thomas W. Hyde, 
Frank A. Sawyer, F. N. Dow. The capital 
stock is limited at $1,000,000. 


Portland, Ore.—Articles of incorporation 
were filed with the county court by W. B. 
King, J. H. Thatcher and F. R. Strong, 
under the name of the West Coast Phono- 
graph Company. With a capital stock of 
$1,000,000, the company proposes to estab- 
lish and operate phonographs, phonogra- 
phones in Oregon and Washington, west of 
the 48d degree of west longitude, also to buy, 
sell and operate necessary electric apparatus 
and machinery, and to dispose of rights, 





privileges, etc. 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. O. orders and 
checks payable to order of ELECTRICAL 
Revtew, P. O. Box 3329, New York. 

i No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electrie Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. i 

Subscribers can at any time have the mait- 
ing address of their paper changed by sending 
both old and new address 


_NEW YORK, FEB. 
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Go to Chicago, ye electrical workers. 





It would be well if a shorter term than 
‘‘electric-locomotive ” were adopted to dis- 
tinguish the new motive power when ap- 
plied to the hauling of trains. ‘‘ Electric 
engine” would be shorter, and would not 
conflict with other applications of the elec- 
tric motor. 





The stockholders in the Electric 
Company must feel much gratified and re- 
lieved to learn from the official circular 
issued by the president and secretary of that 
corporation that the sugar produced by 
Freund was made by an unknown process. 
Any stockholder who is not entirely satis- 
fied with this statement is indeed ungrate- 


ful. 


Sugar 





The persuasive advertiser is very strong 
this week. The artistic work done by the 
intelligent printers of the ELEcTRICAL ReE- 
VIEW isone of the sources of satisfaction he 
has in presenting his business in our adver- 
tising columns. Our readers will please ob- 
serve, however, that we have not neglected 
the departments of news and illustrations, 
and we think all in all that the Review this 
week will be found to be a timely, valuable 
and interesting publication from beginning 
to end. 








We trust the National Electric Light As- 
sociation will decide to continue its perma- 
nent headquarters. It has become too great 
and influential an organization to be without 
a focal point. We know that the work dur- 
ing the past three months of the secretary 
and treasurer at the headquarters of the as- 
sociation in this city, has been most valuable 
and important, and should be continued. 











Nikola Tesla, the prominent young in- 
ventor, was a visitor to New York last 
week. He is devoting himself to experi- 
ments at the Westinghouse Electric Com- 
pany’s factory in Pittsburgh. We think 
Mr. Westinghouse secured a valuable addition 
to his electrical family when Mr. Tesia went 
to Pittsburgh. 


The greatest convention of electric light 
and power representatives ever held con- 
venes in Chicago next week. It will be « 
very important meeting, and the Review 
hopes to see the result of its deliberations 
such as will continue to advance the best 
interests of the electrical fraternity of this 
country. No personal interests or factional 
strife should be permitted to interfere with 
the future success of this influential and 
progressive organization, but all its mem- 
bers werk together for the general advance- 
ment of our most useful and noble science. 








The Sawyer-Man Electric Company has a 
few words to say in this issue regarding the 
recent Supreme Court decision in favor of 
the Edison Company. There are always two 
sides to every question, and the first named 
company announces its position in so forcible 
a manner as to convince every reader that it 
does not fear the final decision, when all these 
vexatious suits shall have been decided on 
their merits. 





Mr. E. H. Goff, formerly engaged in the 
electric lighting business, and recently pub- 
lisher of the Daily Graphic of this city, has 
decided to commence the publication of a 
journal devoted to the export trade between 
this country and South America. Mr. Goff 
is well equipped to make a success of this 
journalistic venture. 





The representatives of the Edison Electric 
Illuminating Companies are meeting in Kan- 
sas City, Mo., this week. A number of im- 
portant papers are to be read, among which 
are: ‘‘ The Steam Engine,” by Prof. William 





D. Marks of the University of Pennsylvania; 
‘* New Uses for the Electric Current,” by 
Mr. John Wirt; ‘‘ Nooks and Corners of 
Central Station,” by Mr. W. J. Jenks, 
director of Edison standardizing bureau, 
New York ; ‘‘ Power for Railway Purposes 
from Edison Central Stations,” by J. H. 
Vail, general superintendent of Edison Elec- 
tric Light Company, New York City. 


A re- | 


portof the proceedings will appear in the | 
REVIEW next week. | 


ELECTRIC 
YORK ELEVATED RAILWAY. 

The daily running on schedule time of a 
Daft electric locomotive hauling a train of 
the ordinary coaches on the Ninth Avenue 
elevated road in this city for the past few 
weeks, may be looked upon as a long step 
towards a decisive test of the adaptability of 
electric power to this work. The electric 
motor has had exactly the same work to do 
as the steam motors in regular service, ex- 
cept that, not being equipped with power 
brakes, intermediate stops have not been 
made between 14th and 59th streets. 

In the REvrew this week we present an 
illustration, which in a graphic manner 
shows the difference between the quiet, 
cleanly electric locomotive and the noisy, 
dripping steam-motor with its concomitant 
clouds of steam, smoke and cinders, which 
have so long harassed the lives of patrons 
of the lines and tenants of abutting pro- 
perty. 

The Elevated Railway Company seems 
fully alive to the possibilities of electric 
haulage on their lines. Three of the great- 
est financiers of this country, Messrs. Gould, 
Sage and Dillon, are the helmsmen of the 
elevated railway system, and they have been 
closely investigating this question. They 
will decide from a purely business stand- 
point. The electric system may be ever so 
much pleasanter and cleaner than the steam 
system, yet, should it fail in financial com- 
parison, we fear these gentlemen would de- 
cide against it, though we do not doubt their 
ability to appreciate the more agreeable con- 
ditions which attend the use of electric 
power. Dollars and cents must after all be, 
as it were, the standard gauge by which the 
new system must be measured. If the 
efforts of this particular power company 
result in the adoption of electric motive 
power by the elevated roads of this city, as 
we now incline to believe it will, a victory 
for the company and for electric power in 
general of far-reaching importance will 
have been recorded. We shall await the 
decision with interest. 

Electric power is advancing with giant 
strides. Empiricism in its development is a 
thing of the past. Science has put her hand 
to the helm, and her eye is sure. One thing 


seems to be a certainty ; thesmall stationary 
engine, generally accompanied by a boiler, is 
doomed. Already hundreds have been dis- 
placed, and thousands will follow. Dollars 
and cents are the potential which drive the 
current of commercial opinion, and the ver- 
dict has been given. The electric motor 
has a splendid present, but a future which 
cannot be foretold, the possibilties. are so 
manifold. 





ELECTRIC SHELLS IN WARFARE! 
What has become of the man who pro- 
posed some years ago to provide the army 
with a few high potential dynamos and en- 
gines, and when the enemy approaches, 
simply, as it were, ‘‘sick the dogs” on him 
—the dogs of war in the shape of electric 
shocks of infinite variety? It’s about time 
for the aforesaid inventor to come to the 
front again. Pending his arrival his rival 
appears, as the following will show: 
To the Editor of the Evening World; 


Reading the ‘* War Syndicate’s ” perform- 
ances has put this idea into me, and I sent it 
to you as the best means of getting some 
Yankee inventor to work on it. 

Would not ashell containing bottled elec- 
tricity be aterrible weapon of war? Say an 
7 shell, steel pointed or all steel, lined with 

sad and containing electricity as a storage 
ones does, the shell to be so made that the 
impact will set free the electricity. Would 
not a shell carry enough to do great harm to 
an ironclad ? GATHERN O’Moss. 

Mount Vernon, N. Y., Jan. 31. 


Why not? It’s just as good as the ‘‘ shock- 
ing” idea, anda great deal cheaper. True, 
there are some little difficulties in the way, 
but the Mt. Vernon anti-moss-gatherer does 


| not mind a little thing like that. Just imagine 


a wellaimed shell crammed full of electricity 
bursting in the midst of the invaders! But 
why stop there? Why not include a steam 
engine and dynamo and the rest of a plating 
outfit, and while the enemy is paralyzed 
from shock galvanize every mother’s son of 
them a quarter of an inch thick with a good 


| copper coating ? There is food for reflection 


in Mr. O’Moss’s suggestion. There is also a 
promising subject for the lunatic asylum in 
Mt. Vernon. 


POWER ON THE NEW 





IMPORTANT TO CHICAGO 
DELEGATES. 
The limited vestibule train, which will be 
specially 
delegates to the Chicago Convention of the 


run for the accommodation of 


National Electric Light Association, will 
leave New York, Sunday, February 17th, at 
9.00 A.M. A representative of the Penna. 
R. R. will be at the Electric Club, 17 East 

22d street, New York, Saturday afternoon, 
February 16th, and will supply all applicants 
with tickets and berth checks. 

To make sure of accommodations on this 
train, all who have not already secured them 
should write or telegraph Geo. F. Porter, 
New York, 
not laterthan noon, Thursday, February 14th. 


chairman, care Electric Club, 


This is very important. 

This special train is to be lighted by elec- 
tricity, will include dining car, and will be 
especially fitted up for the occasion. 

Should there not be enough passengers 
positively assured by Thursday noon, special 
cars will be secured on the Saturday evening 
train which leaves New York at 6 o’clock, 
and the party from New York will leave at 
that time. 

At the time of writing this (Tuesday A.M.) 
it seems likely that the special train will be 
secured, but it is very important that all who 
expect to go on that train should inform Mr. 
Porter not later than Thursday noon. 





RECENT TELEPHONE-PHONO- 
GRAPH EXPERIMENTS. 

The series of experiments, announced else- 
where, made by Mr. W. J. Hammer, of 
Edison’s laboratory, were most interesting, 
and have opened up a new field of electrica! 
work, the future of which can only be specu- 
lated upon. The experiments which occurred 
at the Franklin Institute, Philadelphia, at 
the close of Mr. Hammer’s lecture, and were 
made in connection with the New York 
office of the American Telephone and Tele- 
graph Company, comprise the following : 

First, a phonograph in New York was 
talked and sung into; this then reproduced 
into the long distance transmitter, which 
transmitted to Philadelphia over the lines of 
the American Telephone and Telegraph 
Company, a distance of 103 miles, six miles 
of which is underground. The sounds were 
received at the Philadelphia end by the Edi- 
son motograph, or loud speaking telephone, 
in front of which was placed a phonograph, 
which re-recorded what had been said and 
sung into the phonograph in New York 
City. The Philadelphia phonograph was 
then caused to reproduce what it had received 
from New York into an Edison carbon 
transmitter connected to a local circuit, at 
the other end of which was atiached another 
motograph, which reproduced the sounds 
for the benefit of the audience. 

In this experiment three of Edison’s inven- 
tions, all invented at different times and 
under different conditions, were worked in 
juxtaposition—the carbon transmitter, the 
motograph and the phonograph, two of each 
being used. The American Telephone and 
Telegraph Company placed their system at 
the service of Mr. Hammer, and he was 
assisted in these experiments by experts of 
the telephone company and by his associates, 
Messrs. Wangeman, Crosby, Force, Miller, 
Outcault and Hicks. 

Another interesting fact connected with 
the delivery of the lecture by Mr. Hammer 
before the Franklin Institute was that a long 
distance transmitter placed near the speaker 
permitted people in Boston, New York, 


Buffalo and other cities to listen and under- 
stand all that was said. 


THE 





Edison was 42 years old last Monday, 
February 11th. Theemployés of his labora- 
tory presented him with a magnificent set of 
furniture for the laboratory library and the 
latest form of phonograph made of gold and 
silver. Mr. Edison was taken completely by 
surprise, and was much affected by this 
evidence of esteem. 
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NEWS FROM ALL POINTS. 
Getting Ready for the Electric Light 
Convention in Chicago—The Pacific 
Coast Active in Electrical Work— 
Much Matter of Interest. 


OUR CHICAGO LETTER. 

The Electric Light Convention.—Every- 
thing around the Exposition buildin is in 
apple-pie order, and will be ready on time. 
There will be about 3,000 incandescent and 
200 are lights of the various companies. 
The rooms will be comfortably warm. The 
main hall of the art gallery has been fitted 
up with seating capacity of 400. The canopy 
in the center of the room is arranged for 
1,200 glow lamps. In the center a huge star 
of colored lights will shine. The room will 
be beautifully decorated. Exhibitors all 
seem very enthusiastic, and are going to 
considerable expense in placing their exhib- 
its. Everything points to the grandest and 
most successful convention of electric light 
people and their allies ever yet held. 

The Van Depoele Company Active.—The 
Van Depoele Electric Manufacturing Com- 
pany, of Chicago, reports recent sales as 
follows: To the Baton Rouge (La.) Electric 
Light Company, with whom that city has 
contracted, 80 arc and 500 incandescent lights. 
Clinton, Wis., a 20 are and 300 incandescent 
plant. This sale was made by the Van 
Depoele Company’s agent, Mr. Wm. Fay. 
The Van Depoele arc light plant of the Elgin 
Electric Light Company has been purchased 
by the city authorities, and the tower system 
of lighting will continue to do business as 
heretofore at the old stands, satisfying all in 
the future as in the past. ; 

The People’s Electric Light Company, of 
Streator, Ill., has contracted with the Van 
Depoele Company, of Chicago, for an 800 
incandescent plant. Construction has been 
commenced under Mr. Fred. W. Calkins, of 
the Van Depoele, while Mr. J. Edgar Jones, 
chief engineer of the same company, is in 
stalling a new engine, boilers and buildings 
for the same. The officers of the People’s 
Company are E. D. Stiles, president ; W. A. 
Stiles, secretary and treasurer. The improve- 
ments mentioned will cost about $25,000. 

The Van Depoele goes deep into the South 
of America, having sold a number of dyna- 
mos to the Guyape Mining Company of 
Truxillo, Honduras, Central America, for 
both arc and incandescent work. These 
generators are made in sections, no one piece 
weighing over 125 pounds, to permit of their 
being packed across the mountains on burros. 

An Interesting Electrical Catalogue.—The 
Sperry Electric Company, manufacturers of 
the Sperry apparatus, and exclusive owner 
of the Sperry patents, has just issued a new 
catalogue, containing a goodly array of testi- 
monials, arranged as sandwich meat between 
pages of information on the system’s ad- 
vantages, its beauties, its switchboards, 
lighting arrester, notes on construction, list 
and price of tools, supplies and materials. 
It starts off with ‘‘ good morning,” and closes 
with *‘ good night,” to the reader, which is a 
rather cunning way of asking one to go care- 
fully through the book ; to take all day for 
it—even omitting luncheon for that particular 
occasion. These catalogues will be seen at 
the convention. ‘‘ Take one.” 

Electric Club.—The Club room is being 
overhauled a littlek—only a little—for it is 
not the intention of the members to remain 
in the present quarters another year. Mon- 
day evening, the 18th, is a regular meeting 
night, but all formalities are to be waived on 
that sad occasion, and the members will be 
called together by a grand ukase for the 
purpose of smoking and swapping stories with 
such of the brethren as may have arrived. 

The New Wire.—Cobb’s vulcanite wire, 
which has never made much of a stir in the 
way of wire sensations, but has rather 
‘*hided”’ its time, to let its merits do their 
own testifying, is now demanding a round 
well up on the ladder of high insulation. 
The Electrical Supply Company, at 171 Ran- 
dolph, has the Cobb vulcanite wire, having 
been appointed agent for Chicago and vicin- 
ity. Mr. Terry is frank, and says: ‘‘If 
there are any special points which you (the 
dear public) would like to ask regarding it, 
kindly call on us, and we shall be pleased to 
answer,” etc. C. C. H. 

Chicago, Feb. 9, ’89. 


OUR LETTER FROM THE SOUTH. 

An Operator Commits Suicide.—At Golds. 
boro, N. C., on the 18th inst., W. W. 
Slocumb, a telegraph operator who is well 
known there, took his own life, by shooting 
himself with a pistol. He wasa few years 
ago manager of the Western Union office, 
at Charlotte, N. C., and was more recently 
manager of the office at Goldsboro, N. C. 
He had recently relapsed into melancholy 
which, it is supposed, caused him to commit 
suicide. He was a man of family and had 
been out of work for some time. 

Electric Light Work.—The Sherman Elec- 
tric Light Company, of Sherman, Texas, 
have added a 95 horse-power engine of Rus- 
sell & Company’s manufacture. They wish 
also to sell the plant to some private com- 








pany that would enlarge and put in incan- 
descent lighting. ‘They have one 60 light 
dynamo, Van Depoele’s system ; 61 lights, 
poles and wires for a seven mile circuit. 

The Thomson-Houston Electric Light 
Company, of Boston, lately bought out the 
Augusta Illuminating Company, of Augusta, 
Ga., and the field is one now free from com- 
petition. 

The Chattanooga Electric Light Company 
have moved into their new building. The 
facilities of the company are greatly in- 
creased. Two 80 horse-power engines and 
three 50 horse-power engines will be used as 
the motive power. These are the Ball 
engines. They will also have four 'Thom- 
son Houston dynamos of 50 arc lights each ; 
also have three Westinghouse dynamos of 
650 incandescent lights each, giving a total 
capacity of 1,950 incandescent and 150 arc 
lights. E. A. O. 

Charleston, 8S. C., Feb. 6, 1887. 


OUR BOSTON LETTER. 

New Electric Company.—A mong the many 
changes in electrical companies which have 
lately occurred in this city has been the dis- 
solution of the Bernstein Electric Light 
Manufacturing Company, and the organi- 
zation of the Bernstein Electric Company. 
The new company will continue the manu- 
facture and sale of the series incandescent 
lamps and fittings which have been largely 
distributed by the former company, a detailed 
account of which appeared in the REVIEW 
(May 5th, 1888), and will also manufacture 
on a large scale other electrical appliances 
and special fittings. The directors are Joseph 
Davis, John Shepard, B. Currier, 
C. B. Tebbets, and Luther 8. Jobnson. 
Joseph Davis of Messrs. Davis & Walton, 
importers and manufacturers of dye- 
stuffs, is president: John Shepard of the 
large dry goods firm of Messrs. Shepard, 
Norwell & Cc., is vice-president, and Henry 
B. Cram, who has had a long experience in 
electrical business and is widely known to 
the trade, is the treasurer. The company 
has taken a lease of a large and well ap- 
pointed factory at South Boston and is pre- 
paring to rapidly develop its business ; the 
officers are in the Hathaway building, No. 
620 Atlantic avenue, and are lighted through- 
out by the company’s series lamps run on an 
arc-light circuit. 

The Difficulty of Forming Electric Light 
Companies in Massachusetts.—The city of 
Taunton, Mass., is considering the desirabil- 
ity of operating an electric plant for street 
lighting, and as the tide of public opinion is 
now turning, a large number of municipal 
stations will be installed in New England 
before the close of the present year, though 
in Massachusetts, at least, there are certain 
legal difficulties. Asan instance, the town 
of Revere appropriated $18,000 for the pur- 
chase of an electric plant for street lighting. 
The legality of the vote, which must be two- 
thirds of those present and voting, was made 
the subject of a hearing before Judge Devens 
of the Supreme Court. An injunction was 
prayed for on two counts ; that the motion 
was not carried, and that a town or city does 
not possess the corporate right to maintain 
an electric light station. On the first count, 
which was admitted by the defendant’s 
counsel, a temporary injunction was granted. 
At the March town meeting the question 
will be voted upon again. 

The Figures of the West End Electric Rail- 
way.—The Bentley-Knight conduit is work- 
admirably, and under somewhat unfavorable 
conditions ; for the West End Railway Com- 
pany is now managing the entire electric 
system and operating the cars with men who 
have had no experience with electric motors 
however well trained they may be with the 
bell rope, brake and registering punch. The 
power station at Allston is a revelation to a 
visitor who thinks that an electric car, be- 
cause equipped with two seven and a half 
horse power motors necessarily requires 15 
horse power to propel it. The ammeters 
indicate currents varying from 15 to 80 am- 
peres for both the overhead and underground 
systems combined, though 14 cars are in use 
in the busy hours of the day. The saving 
over horses is as shown by the expenses in- 
curred at the station to be about one-half, 
and a still further proportionate saving will 
be made where a large number of cars are 
employed. Preparations are proceeding to 
successfully contend against snow and ice. 
Ona strong platform car there have been 
placed four motors, two of 15 horse power 
each for propulsion, and two of five horse 
power each for driving brushes made of 
stout wire, which will break up sev- 
eral inches of solid ice. Other styles of 
plows are in process of construction, and 
every one is waiting fora good storm to give 
them a trial. 

The Ball Electric Light.—The Stoughton 
Mass., Gas and Electric Lighting Company 
for the first time last week made the streets 
of the town bright as day. Fifty, four am- 
pere Ball 800 candle power lights are at 
present supplied for this purpose, and it is 
expected that twenty more will be added 
With this dynamo, which is a 70-lighter, 
three arcs per mechanical horse-power are 
obtained. G. 

Boston, February 11th. 
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OUR SAN FRANCISCO LETTER. 


The Phonograph in Demand.—Mr. Louis 
Glass, general manager of the Pacific Phono- 
graph Company, reports that application for 
phonographs are pouring in rapidly. The 
phonograph which Mr. Nestor recently 
brought out is now at Portland, Oregon, 
where a sub-company with a capital of 
$1,000,000 was recently organized. Mr. 
Glass has his office on the third floor of No. 
323 Pinestreet, which is an important electri- 
cal headquarters. 

The Telephone Exchange.—The telephone 
exchange occupies roomy quarters on the 
fifth floor of the Pine street building, the 
general superintendant, Mr. John I Sabin, us- 
ing the front part for an office, while therear 
is the exchange proper. The exchange has a 
capacity of 4,000 subscribers, but at present 
there are but 1,950. Twenty lady operators 
are required for this local board, while five 
others attend to the territorial lines on what 
is called the ‘‘ Sunset” board. Miss Riordon 
is chief of the operators and Mr. H. Hamp- 
ton is electrician of the exchange, which in- 
cludes Sacramento, Oakland, San Jose and 
other important places. The rates are for 
business houses, five dollars a month and 
five cents for every switch ; for houses five 
dollars a month. The average number of 
calls is about 5,000 per day. The fourth 
floor of the building is occupied by the book- 
keeping department of the telephone com- 
pany ; the second floor contains the offices of 
the Electrical Development Company, which 
controls the Edison system for this coast ; 
the ground floor has public telephones and 
shops ; and the basement is used for storage, 
so from top to bottom the building is de- 
voted to electrical purposes exclusively. 

An Electrical Society.—Fifty gentlemen 
connected with the electrical interests of San 
Francisco met last Tuesday evening to con- 
sider the formation of an electrical society. 
Prof. N. 8. Keith was chosen temporary 
chairman and M. J. Wall, secretary. After 
considerable harmonious discussion com- 
mittees were appointed to draw up a con- 
stitution and to interview gentlemen interested 
to secure their co-operation. A meeting for 
permanent organization will be held Feb- 
ruary 6th, when it is expected that about 
100 charter members will be secured. 

Electric Lighting on the Pacific Coast.— 
Mr. W. C. Clark has just closed a contract 
for a 500 light Westinghouse plant at Hey- 
wards, and has also sold 25 Waterhouse arc 
lights and dynamo at Chico. 

Redwood City was lighted by electricity 
for the first time last night, when the new 
Ball plant was started. Crowds of people 
assembled to witness the lighting, which was 
in every way a success. 

The Hawyards Electric Light Company 
has had calls for more electric lights than 
they can furnish from their present plant, so 
they have contracted to have an incandes- 
cent machine put in. 

Mr. Goode of the Westinghouse Company 
has just closed a contract for a 3,000 light 
central station at Willamette Falls, Oregon, 
using the Westinghouse alternating system. 

Mr, H. S. Taylor of the Thomson-Houston 
Electric Company, has recently sold a 
1,200 light alternating outfit to the Para- 
dena Electric Light and Power Company, 
also 600 light alternating plarts at San Luis 
Obispo and Reno, Nevada. He has also con- 
tracted to supply a 500 light direct incandes- 
cent plant for the Hotel des Peralto, Berke- 
ley. As soon as the machinery arrives, he 
will place 176 lights on the new river steamer 
*« J. D. Peters,” which is to ply the waters 
of the San Joaquin river. This is the first 
of the river boats to be thus lighted. “i? 


E. 
San Francisco, Cal., Feb. 1, 1889. 


OUR WASHINGTON LETTER. 


A New Electric Light Company. — The 
Washington Electric Light Company, with 
a capital of $1,000,000, has been chartered 
by the State of West Virginia for the pur- 
pose of doing a general lighting business in 
this city. The Thomson-Houston apparatus 
will be used. B. H. Warner and A. T. 
Britton, president and vice-president of the 
Columbia National Bank, with a number of 
other large capitalists are among the cor- 
porators, and the organization will undoubt- 
edly be a strong one. None but a strong 
company could have much hope of success, 
inasmuch as it would encounter not only 
the opposition of the United States Lighting 
Company, which has a good foothold, but 
more or less serious obstacles from the dis- 
trict authorities. The commissioners have 
sent to Congress an amendment to the dis- 
trict bill, authorizing the construction of 
underground lines by any existing telegraph, 
telephone or electric light company now 
doing business, or any electric light com- 
pany with whom a contract may be made 
for public lighting, and declaring that the 
commissioners shall not hereafter permit any 
additional overhead wires to be erected or 
maintained. 

Horses Must Go.—Senator Sherman has 
put his recently expressed opinions regard- 
ing the abolition of street cars into practical 
shape by introducing into the Senate an 
amendment to a pending bill, authorizing 
all the district companies to substitute elec- 





tric power by storage batteries or unde 
ground wires, or by underground cables 
moved by steam power. 

The Tariff on Electrical Goods.—The tariff 
bill, as amended by the Senate, changes the 
duty on a few articles in which electrical 
dealers are interested, as follows : 

GALVANIZED IRON WIRE. 


Not smaller than No. 10, from 2c. to 134c. per lb. 
= No. 10 to 16, “* Qe. to 24e. ned 
” * 16 to 26, “ 3c to We. 7 
All iron wires valued at more than 5c. per Ib., 35 
per cent. ad valorem. 
Cuge, in . bars, ingots or pigs, from 4c. to 
2c. per Ib. 


Zine, in blocks or pigs, from 1c. to 134c. per Ib. 
icksilver, from 10 per cent. ad valorem to 6c. ** 
lue Vitriol, ‘‘ 3c. to 2c. per Ib. 
Sal Ammoniac, from 10 per cent. ad valorem to ce. 


r Ib. 

Cheap Aluminum. —A representative of some 
American capitalists who was sent to Europe 
to investigate matters pertaining to the pro- 
duction of aluminum, has recently returned 
with favorable reports concerning the pro- 
cess invented by Paul Herault, which is 
controlled by the persons making the investi- 
gation. It is claimed that aluminum can 
be produced by this process at one-half the 
cost of that manufactured by any other 
process in use. 

in Charge at Paris.—F. T. Bickford, the 
old military and Western Union operator, 
and who has been a correspondent of the 
New York Tribune for several years, will 
have charge of the exhibit of the Depart- 
ment of Agriculture at the Paris Exposition. 

Personal.—Gen. Supt. Charles A. Tinker, 
of the Western Union, has been here this 
week directing some extensive work in the 
main office which is being made enlarged to 
provide better facilities for their increasing 
business. 

The Pan-Electric Case.—The Roger’s Pan- 
Electric trial goes on from week to week 
and continues to develope the ‘‘ possibilities 
of electricity,” and the ability of witnesses to 
reconcile contradictions in their own state- 
ments. The prosecution is making every 
attempt to bring out the books of the Pan- 
Electric Companies, but Col. Casey Young 
seems to be the only person who knows 
where they are, and he is detained in Mem 
phis by urgent business and cannot be reached 
by the District Courts. G. C. M. 

Washington, Feb. 8, 1889. 





Perpetual Motion and the Electric 
Motor. 

An energetic, business-like man entered the 
factory of the C. & C. Motor Co., New York, 
recently, and in an off-hand manner that al- 
most paralyzed the manager, remarked, ‘‘I 
desire to purchase an electric motor to run 
my perpetual motion machine. I am the 
the proprietor of a dime museum in this 
city.” The matter-of-fact manner in which 
the customer made this statement for the 
moment upset the motorite, but he was 
soon able to respond that his company could 
furnish electric power for all purposes where 
power was needed, and if the perpetual mo- 
tion machine needed the assistance of elec- 
tricity, the C. & C. motor would undoubted- 
ly fill the bill. ‘The contract was made, and 
the visitors to a prominent dime museum in 
this city are now treated to a view of the one 
and only perpetual motion machine in which 
the concealed power is furnished by an elec- 
tric motor run by a storage battery charged 
from gravity batteries. 

Inventors of perpetual motion apparatus 
are given this hint in the Review free of 
charge, and we are inclined to suspect that 
the scheme of the New York showman to 
gull the dime museum attendants will be 
duplicated in other cities. 








Our London namesake says, concerning 
the Electrical Omnibus, that it was taken by 
Radcliffe Ward through some of the busiest 
streets of the metropolis, and fully demon- 
strated in the course of an hour's run, that 
his method of applying electrical power to 
the propulsion of heavy vehicles in towns is 
not only practicable, but that as compared 
with the employment of horses, it offers 
some decided advantages. Starting from the 
depot at the Haymarket, the omnibus was 
taken by Charing Cross along the Embank- 
ment, through Queen Victoria street, Cheap- 
side, Newgate street, Holborn Viaduct, Hat 
ton Garden, Leather Lane, Theobald’s Road, 
across Oxford street, and by Shaftesbury 
avenue, back to the depot. The trial was 
thoroughly successful, and the steering gear 


was put to a severe test at several points ; 
for instance, in Leather Lane, where the ’bus 
had to be kept clear of the stock-in-trade 
of the costermongers, who were taking up 
their positions along each side of this narrow 
thoroughfare, leaving very little free pas- 
sage. 





February 16, 1§89 
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ats At Savannah, Ga., the Savannah 
Electrical Company has been organized. 
General electrical supplies will be handled. 

«*, The telephone news from cities that 
are the proud owners of underground con- 
duits, chiefly relates to man-hole explosions. 
The editor is always after news, and just 
now the man-holes are furnishing their full 
quota. 

«*, ‘‘ Sheriff Melick arrested Mr. Gilligan 
by telephone” is the way a local Nebraska 
paper publishes a news item. Mr. Gilligan 
probably thinks telephone rates should ke 
higher. It is such a great convenience to 
the sheriff. 

y*, Telephone Girl—‘‘ One dollar, please. ” 

Stout Gentleman—‘‘ I thought the charge 
was 10c.” 

Telephone Girl—‘‘ Ordinarily the charge 
is only 10c., but we must make an extra 
charge for heavy persons, they are so liable to 
break the wires.”—Ev. 

x*, The work of consolidating the Supe- 
rior and Ontario street telephone exchanges 
at Cleveland, Ohio, in the new exchange on 
Seneca street, was completed last week. The 
transfer began Saturday night, and despite 
the magnitude of the task, the removal was 
accomplished with but trifling inconvenience 
to subscribers. 

x*, Those telephone boxes on ’ Change at 
Cincinnati, are as neat as the latest style in 
sideboards, but bless your heart won't they be 
hot through next summer, says the Cincinnati 
Times-Star. Capt. Stone wanted them buiit 
on a different plan so that those using them 
could have the benefit of a little air, but he 
was overruled. The messengers of the Tele- 
phone Company appeared upon the floor in 
elegant new uniforms of blue, with miniature 
telephone in gold upon their coat lapels and 
gold-embroidered badges upon their caps. 
There are eight telephones at the service of 
the members beside the one in Superinten- 
dent Maxwell’s office. 





x*, A man-hole over the conduit of the 
Buffalo Telephone Company,at the corner of 
High and Washington streets, blew out, and 
two others followed suit the same day, one in 
the middle of the block and another at the 
corner of Carlton and Washington. The 
explosions were caused by an accumulation 
of gas in the conduits, like those in the lower 
part of Washington street several months 
ago. It was stated at the telephone office 
that nobody was hurt, and no damage done 
beyond the blowing off of the covers. Men 
were at work at the time at the corner of 
High and Ellicott streets, and also at the 
corner of Main and North. The Buffaloites 
thought it a pretty fair day for conduit ex- 
plosions. 

»*, A phonograph-telephone concert was 
held between New York and Philadelphia 
recently, with much success, The long dis- 
tance telephone company’s lines were used. 
A phonograph was attached to the telephone 
at the Franklin Institute, Philadelphia, and 
the cornet solo from the phongraph at the 
New York end repeated. The latter instru- 
ment was then disconnected, and the long 
funnel was inserted in the phonograph, and 
the music of the cornet was reproduced for 
the audience at fourth hand, having been 
played first into the phonograph, then trans- 
mitted over the telephone into the phono- 
graph at the Philadelphia end of the line, 
and then reproduced to the listeners in the 
hall. The receiver was held close to the 
long funnel when the music was received, 
and the audience heard it as plainly as did 
the phonograph. 


—_- —_— 
The New Telephone Exchange at 
Montreal. 
The Federal Telephone Company’s central 
offices on St. Sacrament street, just now have 
the appearance of great activity, says the 





Montreal Witness. Artisans are busy putting 
in the connections with the central connect- 
ing table, and this is so arranged that one 
operator, while able to reply to 400 subscrib- 
ers, can call 3,600, and her control extends 
over a yard of space, opposite which she sits 
or stands. There are no fewer than 4,800 
wires centering in that room. In an adjoin- 
ing room the cables enter from the roof. 
These cables are carried to central distribu- 
ting points, and thence to subscribers. The 
Federal plant. was inspected a few days ago 
by the president of the American Electrical 
Works, Mr. Eugene Phillips, who, in reply 
to a remark by Mr. Wright, manager of the 
Federal, pronounced the system the most 
complete he had seen. The service will be 
in public use in May, Mr. Wright bending 
every energy to the work. 

—_—__—_ << 

Cut Down Two Telephone Poles. 

The telephone communications of Plain- 
field, N. J., were completely upset for a few 
days by the act of an Elizabeth constable, 
James Carey, who, acting under instructions 
from the attorney of a Plainfield land owner 
named Winters, cut down two of the largest 
poles in the city which had 40 to 50 wires 
strung on them, and were situated directly 
in front of Winters’ property. 

The poles were put up without the latter’s 
permission, and he at once began suit to have 
them removed. The case was carried by the 
New York and New Jersey Telephone Com- 
pany to the Supreme Court, where it is still 
pending. 

Winters has now taken the law in his own 
hands and defies the company to replace the 
poles. The company declares that it will do 
so and that if the constable again interferes 
it will have him arrested. 

nie gl manne 
The Question of Air Ownership. 

A dispute in Cleveland, Ohio, over the 
question of the extension of wires over build- 
ings is meeting with much discussion. Mr. 
J. P. McKinstry, general manager of the 
Cleveland Telephone Company, explained 
his position relative to wires and poles as 
follows: ‘‘I don’t question a man’s rights 
about his own property and we never pro- 
pose to string wires at any height across a 
property owner’s lot. There is a few such 
cases in the city ; but when that is done, 
when we string wires from barn to barn we 
invariably get the full consent of the property 
owners. I suppose a man owns the air above 
his property ; but I don’t know if it ever 
came up in a legal way to my knowledge, at 
least Inever heard the question raised ; but 
I take it for granted. But if we go on the 
streets with our poles and wires that is an 
altogether different matter. While owners of 
property virtually own the land to the mid- 
dle of the street except for highway purposes, 
telegraph and telephone companies have a 
right to erect poles and string wires if they 
comply with the law. The poles must be 
clear of the sidewalk and the wires at least 
20 feet above the ground. In this matter of 
the case of Mr. Dodge on East Prospect 
street, all we have done is to ‘clinch’ the 
wires that he has broken by the sawing of 
the poles and we have no time at present to 
bother any more about it, as we are busy 
moving to our new exchange. We claim 
that we have a right to erect poles and string 
wires on East Prospect street by the State 
law, by a grant from the board of improve- 
ments and by a city ordinance. We also 
claim that Mr. Dodge cannot compel us to 
take our poles away. All he can dois to 
have a jury impaneled. We are willing to 
pay him what amount the jury considers his 
property has been damaged by the erection 
of the poles and he is bound legally to accept 
it. The wires as they are strung at present 
do not interfere a particle with Mr. Dodge’s 
property. They are strung along the curb.” 

Architect John Eisenmann on the question 
of property owners owning the air, said: ‘I 
know it to be an unquestioned fact in my 
own experience that owners of property own 
the air above them as far as they want to go 
and the ground below as deep as they can 
dig. They can build a tower of Babel to 
heaven or dig to the lower regions if they are 
so disposed. That has been decided by law.” 








The Bell Telephone Patent Covers a 
Good Deal. 

Judge Wallace, of the United States Cir- 
cuit Court, New York, handed down last 
week a decision in the suit of the American 
Bell Telephone Company against the Wal- 
lace Electric Telephone Company, for in- 
fringement of patent, in favor of the plain- 
tiff. In the decision Judge Wallace says : 

The construction which has been placed 
upon the Bell patents by the courts is, of 
course, to obtain now, unless it ought to be 
modified because something new in the state 
of the prior art has been shown. It would 
be strange if anything new could be shown 
after the thorough exploration and exposi- 
tion of the subject made by the most compe- 
tent experts and counsel in their efforts to 
defeat the patent and escape the charge of 
infringement in former litigations. The us- 
ual decree for an injunction based upon an 
infringement is ordered. 

—__e = e—__—__ 
How Telephone Linemen are Bothered 
by the Long Distance Poles. 

The Bridgeport Farmer has been talking 
to telephone linemen with the following 
result : Many think that the number of local 
accidents to workers on telephone poles this 
winter is unusually large, but a lineman in 
conversation with a Farmer representative 
last night said that the newspapers would un- 
doubtedly have more to chronicle before 
spring. The linemen on the old style of 
poles seldom meet with accidents, because 
the poles are so much smaller than those of 
the Long Distance Company, that when one 
of their spurs strikes a knot in the pole while 
the lineman is ascending and the sudden stop 
causes the other spur to slip from its hold, 
the lineman can check his descent by hugging 
the pole. It is different with the linemen 
employed by the Long Distance Telephone 
Company, as the long poles they are com- 
pelled to ascend are about 80 inches in circum- 
ference and it is almost impossible to obtain 
a sufficiently strong hold upon them to check 
the downward plunge after slipping. Ifa 
lineman meets with an accident while under 
the influence of liquor the Long Distance 
Company will not bear any of the expenses 
of caring for him, but if he is sober at the 
time the accident occurs the company con- 
tinues to pay him his regular wages, and also 
pays for his medical attendance. Some line- 
men who have been engaged in the work for 
years, although excellent climbers, cannot 
descend with the use of the spurs. They 
become dizzy when they look toward the 
ground and are compelled to circle the pole 
with their legs and armsand slide down. Be- 
ginners often climb to the top of poles 85 
feet in height without any trouble, but when 
they reach the top become so giddy or 
frightened that they are unable to move, and 
experienced hands have to ascend, tie a rope 
under the arms of the terrorized individual 
and lower him tothe ground. The company 
do not have to pay much damages to their 
employés, because in winter the weather is 
so severe that the men are constantly drop- 
ping into neighboring saloons while at work, 
and if an accident occurs it is an easy matter 
to avoid financial responsibility for the dis- 
ablement of the man, because the taking of 
asingle drink is construed as evidence of 
probable inebriety. 





> 
An Important Decision of the Illinois 
Supreme Court. 





A SET-BACK FOR THE CHICAGO BOARD OF 
TRADE AND WESTERN UNION TELE- 
GRAPH COMPANY. 





The victories won by the Consolidated Ex- 
change in their legal fight with the Stock 
Exchange for the right to the use of the lat- 
ter’s quotations through the medium of the 
‘tickers ” of the Gold and Stock and Com- 
mercial Telegraph Companies are emphasized 
by the recent decision of the Supreme Court 
of Illinois in a similar case, which substan- 
tially agrees with the decisions and opinions 
of Judge Dykeman and other judges of this 
State. The Court, in its opinion, discusses 
at length the chief point presented, namely, 
the right of the Chicago Board of Trade to 
own and control its quotations. ‘‘ The con- 
tention of the Board,” says the Court, ‘‘ is 
that it is strictly a private corporation, and 





that both the individual and aggregate busi- 
ness of its members is essentially private 
business, and that the market news and sta- 
tistics collected and compiled at the expense 
of the Association are the private property of 
the Association, and that it has a legal right 
to control such market news and statistics 
and determine what telegraphic despatches 
touching the same it will send directly from 
the floor of its exchange during business 
hours, and to whom they shall be sent, or 
whether it will send any such despatches 
whatever.” 

Continuing, the Court says: ‘‘ This mar- 
ket news is a species of property, and if the 
statistics with reference to the individual 
business of the members of the Association 
and the aggregate business of its members had 
from the start been gathered and compiled 
at the expense of its members for their sole 
use it might be, it would have been strictly 
private property held in trust by the Board 
for the use and benefit of such members, 
and wholly free from any public interest 
therein. But the Board did not so exercise 
its franchises and so conduct its business, 
but admitted the telegraph companies to the 
floor of its exchange, and permitted and 
encouraged them from day to day and year 
after year to gather these statistics of the 
dealings on the Board, and telegraphed them 
immediately as they were made, throughout 
the land, to whomsoever would pay for such 
information,until the business of the country 
had adapted itself to these means and ap- 
pliances, and the point was reached when 
the quotations of the Board were puissant 
to determine the market values of the pro- 
ducts of the country, and all persons deal- 
ing in such products could not, without the 
knowledge and benefit of these quotations, 
intelligently and safely so deal. * * The 
facts are not conclusive that such statistics 
are not charged with a public interest, and 
that there is no duty due the public in res- 
pect thereto.” 

The case of Munn vs. Illinois is quoted, 
and the Court holds that the doctrine there- 
in set forth ‘‘ would prevent the Board of 
Trade or the telegraph companies from un- 
justly discriminating in respect to the parties 
who will be allowed toreceive them. * * * 
lf the Board has such right (the right of 
control), and these corporations are lawfully 
permitted so to do, then they have the power 
to create monopolies and dictate who shall 
deal in the agricultural products of the 
country, and that it will impoverish or enrich 
merchants, shippers, or producers.” 


3 —-e — 


The Improved Work of the Long 
Distance Telephone Company. 

The organization of the American Tele- 
phone and Telegraph Company, was, from 
the first, of the nature to bring success, and 
the wonderful progress made in extending 
its lines between our large Eastern cities, in 
perfecting the service and improving the 
apparatus, all go to substantiate this. The 
beautiful illustration of the improved long 
distance cabinet telephone set, which we pre- 
sent on the opposite page, is another indica- 
tion of the thoroughly complete manner 
in which all the work of this company is 
done. Aside from its efficiency, this cabinet 
set is a thing of beauty as an article of furni- 
ture, and is rapidly becoming a prominent 
feature in hundreds of private offices in this 
and other large cities of the East. The line 
between New York City and Buffalo has 
been opened for business, and the service is 
particularly satisfactory and is, in the lan- 
guage of the telephone operators, ‘‘ bang-up.” 
The service between Albany and this city 
is very lively just now on account of the 
meeting of the Legislature, and is saving 
many trips between the two cities. The 
Long Distance people have opened two 
stations or booths in the Capitol, where uni- 
formed and informed and capable operators 
are in charge, and where the service is se- 
cured without the least annoyance to the 
patrons and no publicity to the conversa- 
tion. 

The public station at the Adams House, 
Boston, is doing a particularly lively busi- 
ness, and in fact all the public stations that 
the company has put in are running in such 
a first-class and satisfactory manner that the 
business in this branch of the work is in- 
creasing every day. Mr. F. J. Hovey has 
had personal charge of this branch of the 
work, and is to be complimented on the 
success achieved. 
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Chieago’s Unrivaled Electric Alarm 
System Under Charge of the Old 
Veteran, John Barrett, 

Somebody smells smoke or sees a strange 
light at night and rushing to the nearest 
alarm-box pulls the hook. In 10 or 12 seconds 
the number of the box pulled is transmitted 
to every engine-house in the city. Five or 
six hundred men are instantly out of bed and 
dressed, and about 200 horses, released from 
their stalls, spring into position. In 25 
seconds, on the average, four engine com- 
panies, one chemical company and a couple 
of marshals are tearing along the street, and 
in a Minute or two are on the spot where the 
alarm originated. 


ELECTRICAL REVIEW 














of the residences in Chicago could have pri- 


vate alarm boxes at an initial expense of 


about $34, and no subsequent fees whatever, 
yet there are only 320 private boxes in the 
city. Every citizen may have a key that 
will unlock any box in the city and the 
multitude don’t get them. Few think of fires 


| till they occur and then still fewer know just 


what to do. There are three keys, some- 
times four, to every alarm-box, and citizens 
should keep posted as to where those in their 
neighborhood are kept. 

‘* Tt often said that the man who pulls the 
box awakens the firemen, looses the horses, 
and throws open the doors, and so forth 
This is true of small cities but not of a place 


number, gongs awaken the men, and me- 
chanical appliances—every thing worked by 
the current—set free the horses. To slide 
down the pole and hook a few snaps is the 
work of but a moment, and away go the 
companies. 
‘‘Every day the wires are tested to make 
sure that the resistance offered doesn't inter- 
| fere with the passage of the current and to 
| guard against breaks. All our circuits are 
| metallic —that is, have a return wire. They 
are safer than the common circuit in which 
each end of the wire is grounded. Wecan’t 
afford to risk baving a number of boxes use- 
less. As additional security, especially down- 
| town, the wires are interlaced so that if one 
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.... In the Circuit Court at Mobile, Ala., 
Louis Henderson recovered a judgment of 
$736 against the Western Union Telegraph 
Company for failure to deliver, within a 
reasonable time, a telegram sent by Hender- 
son to a physician. The defense was that 
the physician lived beyond the half-mile 
limit within which the company contracts to 
deliver telegrams. 
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View oF THE NEw AND ELEGANTLY FINISHED CABINET TELEPHONE SET FoR LONG DiIsTANCE SERVICE. 


l 


‘‘ How is it done ?” repeated Prof. John 
P. Barrett. ‘‘ By means of an alarm system 
that hasn’t its superior in the world. Count- 
ing ordinary fire alarm boxes, public boxes 
and private boxes, there are in Chicago up- 
ward of 1,500 points from which alarms may 
be given, and every time a box is pulled the | 
electric current carries the necessary infor- 
mation over 100 miles of underground wire 
and 500 miles of aerial wire. The current is | 
never off the wires and the hooks of the | 
boxes are always there to be pulled as occa- 
sion requires. Yet you would be surprised | 
to find how few citizens keep posted about | 
the fire department. They don't know where | 
the nearest box is, or where, in case that | 
fails, the next is to be found. Fully a third | 


network of 
If a couple 


like Chicago where there is a 
telegraph and telephone wires. 


| of wires get crossed there is a possibility of 
Under the direct system our | 


false alarms. 
men would be turned out 100 times a night. 


| Hence, here, all alarms come directly to the 


central office, and are thence sent to the 
various engine houses. 
system is simple. 
winds a clock-work inside, to 
attached a wheel, jogged so as to give the 
number of the box. The breaking and com- 
pleting of the circuit makes the register print 
the number of the box in the office here. By 
sliding a key, with scarcely a seconds’s delay, 


is 


which 


we transmit the number to every engine | 
house in the city, where registers reprint the | 


In general terms the | 
Pulling the alarm-box | 


box fails to bring the department the next | 
By this interlacing of lines the | 
| the subsidy to the International Cable Co. 


one will. 
security of the business part of the city is 
doubled. Every fire-alarm box has also a 
full Morse telegraphic outfit. If one of our 
lines break we have but to ground the ends 
at the engine houses between which the break 
occurs and we have temporarily the circuit 
commonly used for commercial purposes. 
Every precaution is taken to guard against 
atmospheric influences and every form of 
disturbance and accident. 

‘* The facility offered for giving alarms is 
rarely abused. It’s a dangerous thing to 
maliciously send in a false alarm, for every 
keyless box has a bell on the inside that is 
pretty sure to calla crowd before the mis- 
chief-maker has a chance to escape.” 


| 


.... It isreported that the English govern- 
ment will recommend that parliament grant 


Sir William Armstrong, president of the 
company, undertakes to lay a cable from 
Halifax, Nova Scotia, to Bermuda, and two 
from England to Halifax, one direct and 
the other via Lisbon, extended to the other 
West India Islands, including the Bahamas, 
and will eventually be laid thence to Char- 
leston, South Carolina. Promise is given 


| that the cables will be laid during the com- 


ing season, and another is contemplated by 
the same company between New York and 
Halifax direct, landing at Coney Island, and 
giving the United States another and an in- 
dependent line of telegraphic communica- 
tion with Europe. 








































* * Report reaches us from Wichita, Kas., 
that on one of the Thomson-Houston motors 
in use on the electric railway, a copper 
brush was in continuous use for 65 days, 
during which time the car covered a distance 
of 4,300 miles. 


* * The experimental train, run by the 
Daft motor on the Ninth Avenue R. R., has 
been running regularly on schedule time 
without a hitch for past two weeks, and 
seems to be doing its work to the satisfaction 
of the manager. 


* * The Ashland and Catlettsburg Street 
Railway Company, of Kentucky, will build 
astreet railroad from Ashland to Catletts- 
burg. They will secure power from the 
Ashland Electric Light & Power Company. 


MANUFACTURING NOTES. 
San Francisco, for 200 phonographs. 


specialties, all of which are very popular. 


stations, lately introduced by the company, 
is an immense success. 

The enterprising Central Electric Com- 
pany, Chicago, has just made arrangements 
for the exclusive sale of the Cleveland incan- 
descent and arc light switch. The territory 
covers everything west of the Mississippi 
River, the States of Illinois, Michigan, Wis- 
consin and Minnesota, This switch is in 
ever-growing demand. 


We were surprised to see to what perfec- 
tion the manufacture of electric cordage had 
attained at the American Electrical Works, 
at Providence, recently, but upon second 
thoughts the great provider of recherche 
clam bakes always keeps in the front ranks 
on every thing in that line and needs no 





The Northwestern Phonograph Company, 
of this city, has just received an order from 
| the Pacific Edison Phonograph Company, of 


The New York Belting and Packing Com- 
pany, 15 Park Row, New York, manufac- 
ture a large line of vulcanized rubber | The Waring cables were used in this instal- 
We notice also among the central 
The special vulcanized rubber belting with | 
smooth metallic surface for electric lighting 


February 16, 1889 





ELECTRICAL REVIEW 





chine the demand increases, and at present 
| the facilities and capital are inadequate. 
Arrangements are being completed, how- 
| ever, whereby popular sizes will be carried 





in stock, and more prompt delivery made. 


| All reports of the lighting of the Hoosac 


| Tunnel by electricity speak of it very highly. 


| lation. 





station plants recently installed, and in which 
the Standard weatherproof line wire has been 
| used, are: One in Binghamton, N. Y.; one 
in Red Cloud, Neb. ; one in Beatrice, Neb. ; 
| one in Texas; one in Minneapolis, Minn. ; 
also the Allegheny County Light Company, 
and the East End Electric Light Company, 
both of Pittsburgh, with all of the wire 
(about 200 miles) required for lighting the 
city of Pittsburgh under the recent con- 
tract with the city. 


Among the largest and most attractive 
exhibitors which will be at the Chicago 
Electric Light Convention are the Okonite 
Company, manufacturers of insulated wires 
and cables, and water proof joint and pro- 
tecting tapes. Capt. W. L. Candee,after whom 
the famous aerial wires manufactued solely 





by this concern are named, assisted by Geo. 


Electric Propulsion vs. Steam 
Locomotion. 





DAFT ELECTRIC PROPULSION SYSTEM IN DAILY 
OPERATION ON THE ELEVATED RAILWAY, 
NEW YORK. 


Events pregnant with incalculable possi- 
bilities take place within our sight and hear- 
ing constantly and yet happen almost with- 
out recognition. Each of us is so confined to 
his narrow groove, so hampered by petty 
claims upon his time to which he cannot say 
nay ! so limited to his weary diurnal beat 
or so intent upon what the muckrake gathers, 
that anything outside these bounds is not 
noticed. The fault is not altogether ours 
for, apart from the self-absorption it implies, 
we have little responsibility in the matter, 
Our environment is against us: over crowded 
physically and mentally, our nerves stretched 
by time-and-distance-killing inventions to 
the uttermost parts of the earth, every 
avenue of sensation and perception choked 
by the increasing rush of exciting, unsettling 
rumors and heavy drafts upon our sympathies; 
we live in perpetual tumult and the recol- 
lection of one storm merges into appre- 
hension of another already predicted, and 
‘the rain it raineth every day.” Worn out 
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* * Fort Worth (Texas) parties seem to be 
delighted with the Fisher-Rae Electric Rail- 
way System. That energetic agent, J. E. 
Land, of the Detroit Electrical Works, closed 
another contract last week to run another 
road by their system at Fort Worth, 16 miles 
long, closing contract for 15 more Fisher 
motors. This is the second order from that 
quarter within 60 days. 


* * In the Auditorium building, Chicago, 
which will in the near future boom up with 
a population which would make many a 
western city, will have in addition to the 
largest isolated electric light plant in the 
country, a large number of electric motors 
as well. Already Messrs. Leonard & Izard 
have secured contracts forfour of 15 horse- 
power, two of five horse-power, one of 714 
horse-power, making a total of 7714 horse- 
power upto date, with a large number of 
back counties to hear from. Over 100 horse- 
power will be so utilized. The motors are 
all to be used driving ventillating fans, 
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commendation—he gets there just the 
same. 

The Standard Paint Co., of 59 Maiden 
Lane, N. Y., has recently issued a neat little 
pamphlet in which appear a number of very 
complimentary testimonials of the ‘‘P. & B.” 
electricalcompounds, This excellent insula- 
tion is in very general demand, and the 
president of the company, Mr. Ralph L. 
Shainwald, is to be congratulated on the suc- 
cess secured. 

Remarking the numerous failures, we are 
reminded of the statement often quoted, that 
out of 25 new enterprises, not more than 
five succeed. Certainly the fact that prom- 
inent business men have become associated 
with the present management of the Schenck 
Belt Holder & Shifter Company, and have 
subscribed for an increased capital stock, 
would indicate that this company is among 
the lucky five. It is an example of what a 
meritorious invention backed by hard work 
will amount to. As this device becomes 
better known as an actual money saving ma- 





T. Manson, who perfected the water proof 
joint and protecting tapes of the company, 
will attend the convention. The new ele- 
gantly bound Okonite price list, printed in 
striking colors, has just been issued for 
general distribution. 


We hear from James W. Queen & Co. 
that Profs. Ayrton & Perry have made new 
arrangements for the manufacture of their 
renowned spring ammeters and voltmeters. 
It may be confidently stated the principle in- 
volved in the Ayrton & Perry technical me 
ters makes them sensitive and accurate in- 
struments, provided they are made well in 
all respects. Profs. Ayrton & Perry give 
their assurance to Queen & Co., which firm 
is the sole and exclusive agent for the 
United States for their old, new, and newest 
instruments, that they have engaged one of 
the most reliable manufacturing houses to 
carry on the manufacture of their spring 
instruments, of older patterns, as well as 
their combination spring instruments, 
and a voltmeter for direct and alternating 
current. All these instruments will be 
of the best workmanship, and furnished 
with certificates from Profs. Ayrton & 
Perry, as to their accuracy. 





and exhausted by such experience, it is 
natural to withdraw into some convenient 
stronghold, in mere self-defence, and lead 
ones own life. Indispensable as this is to 
the exercise of individuality and indepen- 
dence, it may sometimes be carried to the 
extent of isolating us from much that we 
would better feel and know and, in that de- 
gree, we are losers by it. This aspect of the 
fact should not be overlooked. 

The incentive to the foregoing Jeremiad 
was the discovery, a few days since, of full- 
fledged electric railway propulsion at work 
in our midst with as little appreciation. as 
there might be of the addition of another 
omnibus to the Fifth avenue line. That a 
technical achievement at once so radical and 
far-reaching should have suffered from the 
described influences illustrates the unwis- 
dom of yielding to them unreservedly, and 
a prompt consideration of the subject-matter 
is the obvious remedy. 

The case in point is the service now being 
performed by the Daft electric loco-motor, 
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‘Benjamin Franklin,” on the Ninth Avenue 
elevated railway, which has been in process 
ever since Jan. 28th, with the exception of a 
couple of days when the greater frequency of 
the elevated trains, due to the strike on the 
street railways, made it necessary to with- 
draw the ‘‘ Franklin,” as the crowded state 
of the track did not allow time to switch at 
Fourteenth and Fiftieth streets, the stations 
between which it plies. 

The ‘‘ Franklin” has been running experi- 
mentally by night, on the Ninth Avenue line, 
since November last, and in that period has 
given several public exhibitions of her speed 
and tractive capacity, which were noticed in 


the REvrew at the time of occurrence, but | 


may properly be again referred to at this 
point. Eight empty cars—making, with the 
loco-motor, a train of 122 tons—were drawn 
upa gradient of nearly two per cent. at a 
speed of seven and one-half miles per hour, 
developing over 120 horse-power in the oper- 
ation, and the standard train of four cars 
with the average load of passengers, weigh- 
ing in all 80 tons, was taken over the same 
gradient at a speed of 151g miles per hour, 
or two and one-quarter miles faster per hour 
than the time of the steam-trains between 
The alone several] 
times attained a speed of 30 miles per hour, 
and may be safely counted on for 35. 

All this was accomplished without the 
slightest mishap or reverse of any kind. 
Not an accident has yet befallen the ‘‘ Frank- 
lin’ in all the severe work it has performed, 
involving a distance of many hundred miles ; 
nor at any time has there been the faintest 
indication of its maximum capacity having 
been approached. There has been no heat- 
ing of journals, no flaming or sparking of 
brushes, whether of the conductor or of the 
commutator, and after the heaviest loads and 
highest speeds neither fields nor armature 
show any appreciable increment of tempera- 
ture. 

The present regular work was undertaken 
to demonstrate beyond peradventure the 


stations. loco-motor 


‘* Franklin’s”’ manageability under the con- | 


ditions of actual service, its trustworthiness, 


immunity from accident or need of frequent | 


adjustment, and so far as is possible in a 
short time the durability of the mechanism. 
In all these respects the ‘‘ Franklin” has 
vouched for itself completely. It takes its 
place among the steam-locomotives without 
impeding or delaying them an instant, and 
plays with them in respect to speed, taking 
whatever place it chooses with regard to the 
two trains between which it runs. 

The answer to the natural query as to why 
it makes no stops between termini is that 


the loco-motor is not at present fitted with | 


means for using the air-brakes although 
an apparatus for the purpose is nearly ready 
to be attached and the necessary reduction of 
speed to bring the train to rest at the stations 
by hand-brakes, would so lengthen the trip 
us to absorb the time needed for switch- 
ing at each end of the route, and would 
cither delay the steam-trains or defeat the 
regularity of the electro-motor’s trips; both 
of which contingencies it is most desirable 
toavoid. At present no delay is occasioned 
and no trip missed. 

The cut illustrating this description dis- 
plays ina striking manner one eminent ad- 
vantage pertaining to electrical propulsion, 
which, however, is felt by the neighborhood 
through which the railway passes—and in 
some degree by the passengers and train 
crews—more than by the stockholders. It 
is the exorcising of the clouds of steam, 
smoke and cinder, which, to be fairly esti- 
mated, must be watched from some point 
commanding a considerable length of the line. 
The magnitude of this nuisance cannot other- 
wise be appreciated, and it isaccented by the 
contrast of the clean, quiet, deft electro- 
motor, moving among the noisy, dripping, 
puffing steam-locomotives, all belching steam, 
vas, smoke and cinder almost without ces- 
sation. 

While this merit of electric propulsion is 
no slight one, it is on more fundamental 
grounds that commercial recognition is 
claimed for it, the first of which is radical 
economy. This lies in the admitted wasteful- 
ness of small—and particularly locomotive 
—steam-engines, and in the remarkable effi- 
‘ency of large, stationary engines of the best 
inddern design. The former—that is to say 
locomotive engines for passenger service— 
consume about nine pounds of coal per horse 
power developed, while the latter will 
readily give a horse power for two pounds 
of coal or less. 

Now the conversion of steam-power into 
electric current, its transmission and recon- 
version by the electro-motor into mechani- 
cal work, may absorb as much as one-third 
of the original steam-power on a circuit of 
ordinary length, but even with this loss the 


| 


| power that costs two pounds of coal at the 
| driving steam-engine, will cost only three 

pounds on the track, which leaves a wide 
margin of gs over the direct application 
| of power by small engines. As this basic 
| difference is very little affected by the inter- 
est-charge on a comparatively inexpensive 
~' the given ratio is not seriously modi- 
tied. 

Another quality of electrically transmitted 
power is its instant adjustability to the de- 
mands made upon it at an 
cuit. In a double, or belt- ine, where cars 
| are simultaneously in motion in both direc- 
| tions, this property results in a complete 


elimination of the influence of gradient. | 


The armatures of electro-motcrs on descend- 
ing gradients, revolved by the force of grav- 
ity, change the motors into generators, re- 
turning current to the circuit, which rein- 
forces the electro-motors on the ascending 
gradients. 

Another feature of electric propulsion, 
most valuable to the Elevated Railways of 
New York, is the singular adhesion of 
wheel to rail, observable when the track 
constitutes the return circuit. What this 
adhesion is due to is not clear, but the fact 
is indisputable. There seems to be nothing 
magnetic about it, that is to say, the electro- 
motor could be lifted from the rails with no 
greater exertion of force than that due simply 
to its weight, but the ‘‘ bite” or ‘‘ grip” of the 
wheel upon the rail is extensively increased, 
though to what precise degree has not yet 
been experimentally determined. 

The present outlook for the New York Ele- 
vated Railways may be summed up thus ; In 
the year ending September, 1888, they carried 
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170,000,000 passengers, and judging from 
the records of past years, will greatly ex- 
ceed that number in this. The trains cannot 
be safely run with greater frequency, and 
the only recourse is to include in them more 
cars, which is rendered impossible by the 
inability of the elevated structure to safely 


which greater adhesion is unattainable. 
Without greater adhesion no more cars can 
be hauled in train. 

Cars may be coupled together indefinitely 
without peril to the roadway, as with every 
increase, additional points of support are 
brought into play and the load between any 
pair is reasonable, but the locomotive, 
which can never be borne up by more than 
two, bas already been enlarged up to the 
safe limit and nothing more can be looked 
for in that direction. The case seems to be 
fully met by the superior adhesion of electric 
loco-motors and in them the Elevated Rail- 





their enormous and rapidly growing traflic 


some years to come. Without it, the limit is 
already reached, and additional means of 
intramural transportation must be provided 


parently should not be a difficult one. 

In conclusion it should be said that, while 
the running of a single train electrically 
affords the worst possible opportunity for a 
creditable economic exhibit, the results of an 
extraordinarily large number of indicator- 
diagrams of the driving steam-engine, taken 
both while running light and with the elec- 
tric train in motion, by a professional expert, 
are most gratifying. Knowing the weight 
of the train, the gradient at every point of 
the track, the exact speed between stations, 
their distance apart and the instant of pass- 
ing them, it becomes possible to locate very 
accurately the distribution of the power de- 
veloped by the steam-engine, and to ascer- 
tain the portion utilized on the track. It is 
the intention to make the results of these 
tests public as soon as they have been thor- 
oughly verified and arranged in suitable 
form. 





int of the cir- | 


carry locomotives of greater weight, without | 


ways may find a means of dealing with | 


and meeting its demands successfully for | 


with all possible despatch. The choice ap- | 


A New Form of Electric Motor. 


| The improved motor just brought out by 
| the C. & C. Electric Motor Company, is pic 
| tured in this issue. 
| wound for 110-volt constant potential cir- 


| cuits, and is started by simply turning on 


and stopped by turning it back again. The 
| mechanical construction of these motors is 
as perfect as the best machinery and the 
| most skilled workman can produce, being 
actually interchangeable in every part. 
Every hole in each part of the machine is 
drilled in a standard jig, even in the large 
bed plate every hole is drilled, while the 
casting is clamped in a large jig, making it 
impossible for the workman to get a hole a 
hundredth of an inch out of the way. The 
pedestals carrying the bronze journal boxes 
have every hole drilled in a jig, and their 
upper surface is grooved and finished ready 
to receive the cap holding the journal boxes 
in place, with one cut in a milling machine. 
All the caps are milled with another stand- 
ard set of cutters, making it impossible for 
any difference to occur in any of them. 
Even the parts of the rocker arm carrying 
the brushes are milled with standard cutters, 
making them all exactly the same. The 





| field magnets and yokes are finished in a 
| similar manner. 
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It is easy to -see, therefore, that when the 
machines are assembled, it is only necessary 
to take each piece indiscriminately out of a 
pile of finished parts and bolt them together, 
and there comes forth the handsome and 
| business like appearing machine represented 
in the illustration. 


=> — 


The Electric Light Business in 
Philadelphia. 

The Philadelphia office of the United States 
Electric Lighting Company is in charge of 
Mr. C. A. Bragg, who has every reason to be 
proud of the business done at that point 
during the past few months. Among the 
contracts made are the following: Jno. T. 
Bailey & Company, 400 lamps; Herman 
Hulen, 125 lamps; Herman Hulen, 10 are 
lamps ; Cooper Hospital, 160 lamps; Jas. 
W. Cooper, 100 lamps ; Geo. Pennypacker, 
100 lamps; Lauer Brewing Company, 20 
arc lamps; MacKeller, Smiths & Jordan, 
125 lamps; Brooke Iron Company, 225 
lamps; Brooke Iron Company, 20 
lamps; Manufacturers’ Club, 600 lamps ; 
McNeeley & Company, 600 lamps ; Decker 
& Bowtz Card Clothing Company (second 
order), 200 lamps, Browning & Bros., 125 
lamps, also second order of 35 lamps ; 
Mills, 400 lamps, also second order of 400 
lamps ;* Girard Trust Company, 1,100 
lamps. 


arc 


> 
Charles P. Ball, J. 
| associates, of Cedartown, Ga., have incorpo- 
| rated the Empire Water, Light & Manufac- 
turing Company ; capital stock, $100,000. 
They have contracted to build water works to 
cost probably $60,000, and will erect also gas 
works, electric light plant and an ice factory. 








The motor shown is | 


the switch fastened to the front of the yoke, | 














—— An electric light plant is wanted by 


Wytheville, Va. Charles, W. Gleaves is at 
the head of the movement, 





The assessed value of the gas com- 
panies of Massachusetts is $13,398,005, an 
increase over 1887 of $387,647. 

The Charlotte, N. C., Gas Company 
is asking for power to increase its capital 
and erect an electric light plant. 





The Electrical Accumulator Lighting 
& Power Company, of St. Louis, Mo., has 
contracted to light the town of Dyersburg, 
Md. 


—— The Easton (Md.) Gas Light Company 
will hold a meeting on February 26th to con- 
sider changing name of company and adding 
an electric light plant. 





—— A franchise for electric lighting has 
been voted to Emil Opperman by the city 
authorities of ‘Auburn, Nebraska. A light 
and power plant costing $10,000 is to be put 
in. 


—— Thos. H. Fearey, of the Thomson- 
Houston Electric Company, is trying 
to organize a company to putin an electric 
light plant in Mt. Sterling, Ky. The coun- 
cil has appointed a committee to investigate. 


—— The Brush Electric Co., of Cleve- 
land, has recently received another order 
from the California Electric Light Co. for 
a new plant consisting of a 60 to 65 light 
are machine with lamps, etc. This plant is to 
be used on the Pacific Coast. 


—— A novelty in the way of an electric 
light company _ has suggested at 
Chicago—a Business Men’s Electric Light 
Company. It is a sort of co-operative affair, 
and the object sought is to light up a_busi- 
ness district on and around Thirty-tirst street. 


been 


—— The carbon business of the Brush 
Electric Co. has grown to enormous propor- 
tions. Over half a million carbons are occa- 
sionally shipped from the Cleveland factory 
inasingleday. This takes no account of 
the business done from the various branch 
oftices. 


-—— Mr. A. W. Warren, son of William 
Warren, of the W. Warren Thread Works, 
Westfield, Mass., has just put in his father’s 
residence a 30 incandescent light system, by 
a Giant motor and Chapman dynamo from 
water from a two inch pipe from the water 
main. It gives a perfect light. 


-— The contract for lighting the new 
steamer now under construction for the De- 
troit and Cleveland Steam Navigation Co. 
has been awarded to the Brush Electric Co. 
This steamer will be the handsomest one 
afloat on the lakes, surpassing in size and 
elegance even the last one built for the above 
company (the ‘ City of Cleveland”) a few 
years since, which is also lighted by the 
srush system. 


—— The Salem (Mass.) Electric Lighting 
Company is arranging for one of the most 
perfect plants in use anywhere. The plans 
for the new electric light station were ar- 
ranged by the engineer of the Thomson- 
Houston Company, who says they are the 
best he has prepared for any place. The 
idea of the company is to furnish as com- 





Hope | 


plete and efficient a service as money and 
brains can produce. 


—— The North Side cable cars, Chicago, 
are to be lighted by incandescent lamps 





H. Meed and | 


while passing through the Lasalle street tun- 
nel. Overhead attachments will make the 
proper contacts to throw a low tension cur- 
| rent through the lamps, which will light up 
| as the car enters the tunnel, and to glow 
| when daylight confronts the passengers at 
| the exit, Leonard & Izard, of that city, are 
| doing the construction, 









Central and “Union Pacific reads 
have a peculiarly nice arrangement for 
lighting their cars. The lamps are adjust- 
- able, so that Humpty Dumpty can have his 
light down as low as he chooses, while the 
Kentucky Giant can raise his ’till it will 
swing clear of the little gentleman's head, 
if he likes. The dynamo and engine in 
this case are in the baggage car. 


J. F. McGrath, the engineer at a 
Chicago clothing house, met with a singular 
acccident. W hile adjusting the brushes on 
a new armature the commutator was 
thrown all to pieces by centrifugal force and 
a brass section cut a gash in his cheek about 
four inches in length, on the left side, 
while a smaller cut was made on the other 
side of the face. He was found lying on 
the floor insensible, but recovered con- 
sciousness shortly, and is not seriously 
injured. 


The 


> 


The Franklin Institute Lecture by 
Mr. Hammer. 


The lecture delivered by Mr. W. J. Ham- 
mer before the Franklin Institute, Phila., 
on ‘‘ Edison and his Inventions,” attracted 
an audience that filled every seat in the lec- 
ture room and a great many were unable to 
gain admittance on account of the crowd. 

The charts illustrating the various inven- 
tions had been artistically drawn by Mr. 
R. F. Outcault, and as the lecturer described 
them they were pointed out by means of an 
incandescent lamp on the end of a pointer 
lighted by means of a push button in the 
handle and connected by means of flexible 
conductors with the lighting circuit. Pro- 
fessor E. J. Houston presided, and he with 
many others congratulated Mr. Hammer on 
the very successful lecture. 

The lecturer classified Mr. Edison’s in- 
ventions as follows, and gave an interesting 
and comprehensive description of them : 

TELEGRAPHY.—Printing and automatic, 
52; chemical and perforating, 34 ; perforat- 
ing machines, 6; chemical stock printer, 1; 
multiplex, 17; relays, 8; switches, 2; 
phonoplex, 3; induction relay teleg., 2 ; 
acoustic, 2; single apparatus, 4. 

Evecrric Licutr.—Incandescent lamps, 
etc., 104; arc lamps, 4. 

DistriBution.—System of regulation and 
indicating devices, meters, sockets, switches, 





GENERATION.— Dynamos, motors, 3; trans- 
mission of power, 54 ; regulation, 50. 
Rartways.—Electric motors and tracks, 


Conpuctrors.—Underground and over- 
head, 3. 

_ TELEPHONES.—Transmitters and receiv- 
ers, 32. 

BATTERIES.—Galvanic and secondary, 3. 

MIScELLANEOUS.--Phonographs, 21; ore 
refining, 4; electric pen and stencil appara- 
tus, 66; typewriters, 3; shafting, 1; mal- 
leabling iron, 1; vocal engines, 1 ; preserv- 
ing fruit, 1. 

Total, 556 ; about 300 other applications 
pending. 

Besides the representative of the ELECTRI- 
cAL Review a number of other gentlemen 
attended the lecture from New York. The 
phonographic exhibition at the end of the 


lecture was particularly successful and 
entertaining. It is described at length in 


another column. 

We presented, last week, an illustration 
and description of the Edison magnetic ore 
separator, which was one of the chief things 
described in the lecture. 

All these illustrations and diagrams will 
be part of the Paris Exposition exhibit, as 
well as the apparatus in nearly every 
instance. 

Mr. Hammer, Mr. Outcault and Mr. 
Crosby will attend the Paris Exposition, 
and will look after the Edison exhibit, which 
will be in charge of Mr. Hammer. 

——_ + or —————_————- 


Improvements in [ron Frame Bells. 


The illustration, presented in this isssue, 
of the iron frame bell manufactured by 
Messrs. H. E. & C. Baxter, of Brooklyn, 
New York, will at once attract the eye of 
the dealer who is looking for an article 
which he can at all times feel certain will 
satisfy the customer. 

The bell is a finished piece of mechanism, 
and the manufacturers have decided, owing 
to the large demand of this high grade bell, 
to manufacture it in gong sizes of from three 
to ten inches. The armature is pivoted, 
and the bell throughout is strongly and com- 
pactly made, and has been received with 
great favor wherever presented. 





ELECTR ICAL 


Mr. Dickerson’s 's Electric Club. Lecture. 


The Electric Club publication which com- 
prises the address on the ‘‘Steam Engine,” 
delivered by Edward N. Dickerson, LL.D., 
January 17th, is now being sent out to the 
members, and is a very interesting and 
valuable pambhlet. 

Mr. Dickerson, immediately after deliver- 
ing the address, was flooded with letters 
relating to it, which caused him to decide to 
issue an appendix elaborating certain por- 
tions of the address. This is included in the 
Electric Club pamphlet. 

The famous navy test which was made on 
Lake Erie, and which was alluded to by Mr. 
Dickerson, is described at length in the ap- 
pendix, and we present the matter in full 
below, thinking it will be read with interest 
by our readers of the present day : 

This now historical Lake Erie experiment, 
so called, was tried on the steamer ‘‘ Michi- 
gan” for the purpose of establishing the 
truth of a hypothesis which had been an- 
nounced in advance in a published book, 
that there was no gain to be got by following 
the law of Watt ; and, of course, the experi- 
ment was worked out in accordance with its 
object. It is admitted in the official report 
that the hypothesis was entirely new, and 
was in direct conflict with the theory ‘‘ which 
has been so long an undisputed article in the 
crecd of engineering, that a reformer exposes 
himself to the usual fate given by the wor- 
shippers of an ¢dolan fori to those who at- 
tempt its overthrow ;” but then it wasa grand 


thing to overthrow the whole science of a 
century, and to stand in 


triumph on its 


THe BAXTER BELL. 
ruins ; 








and even though the triumph could | of water than at lower rates. 


not last long it was fun while it did last, to | 


dance on the graves of James Watt, ‘and 
Marriotte, and Black. 


The foundation of it all is thus stated: ‘‘ The | 
enormous condensation in the cylinder re- | 


sulting from the use of steam expansively, 
and the increased pro rata cost of the back 
and friction pressures when the initial pres- 
sure is constant, restrict the practical econ- 
omy to the very low measure of expansion, 
varying according to the size and type of 
engine, from one and a half to twice, found 
by experiment to be as economical as any in 
fuel” (p. xix., vol. 1, Researches in Engi- 
neering). 

How this was not ‘‘ found” appears in de- 
tail in tabular form ; for the exact contrary 
was found as the tables show. The hypo- 
thesis was that ‘‘ expansion” destroyed an 
‘*enormous ” amount of the steam used by 
condensing it, and as a consequence the ex- 
pected theoretical gain which disregarded 
this supposed fact, failed to be realized. 

The experiments were very carefully tried 
by an ample force of engineers, who did the 
weighing and measuring with undoubted 
accuracy ; and their tabulated results show 
that when cutting off the shortest (one- 
eleventh of the stroke) a less weight of water 
passing through the engine disappeared, than 
when following nearly full stroke ; and that 
when cutting off at one-sixth, still less dis- 
appeared. In comparing the quantity of 
water put into the boiler, with the quantity 
coming out of the engine in the form of 
steam, one end of the measurement was 
perfectly accurate, as the water was care- 
fully filled into and emptied out. of tanks ; 
but at the other end the water was estimated, 
by computing the quantity of steam shown 
by the indicator at the end of some stroke of 


| 
| 
| 
| 
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the engine ; and this is a very uncertain 
measurement, and must be full of errors 
when applied to a number of different cases ; 

but I am accepting the results as correctly 
stated. The engine was run 72 hours at each 
of the rates of expansion, ‘ond constantly 
diminishing quantities of water were used, 
as the engine needed less and less steam at 
each successive period when using shorter 
cut-off ; but almost the same _ absolute 
quantity of water an hour disappeared, 
whether the engine was using much or little 
water, or cutting off longer or shorter. If 
any one is curious on the subject, he will find 
the results carefully tabulated at page 100 of 
the *‘ Researches. 

In the eleven-twelfth cut-off trial, they 
pumped in 866,880 pounds of water, and 
they say the indicator showed them only 
774,051 pounds in steam ; or a loss of water 
of 92,829 pounds in 72 hours, or 1,290 pounds 
an hour. None of this was lost because of 
expansion, and its consequences, by con- 
densation ; because there was practically no 
expansion in the engine—it was working full 
stroke. Where did it go to? When this 
same hourly amount of steam pr a ng at 
short cut-off, they say it was destroyed. | 
expansion, which was the point to be prove 
What destroyed it when there was no ex- 
pansion ? 

The next trial the steam followed the piston 
seven-tenths of the stroke; and then the 
boiler took in 528,120 pounds in 72 hours, 
and the indicator accounted for 472,095 
pounds ; showing a loss of 81,025 pounds, 
or 1.125 pounds an hour—165 pounds less 
than at the longer stroke. Here there was a 
small measure of expansion used, but in- 
stead of destroying steam, it allowed more to 
escape than the full stroke did, according to 
the table. 

Going now to the extreme cut-off 
points, when according to the hypo 
thesis ‘‘enormous” quantities of 
steam are condensed, and these are 
the figures: Cutting off at one-sixth, 
the boiler took 198,803 pounds of 
water from the tanks in 72 hours ; 
and the indicator showed 115,069 
pounds of steam delivered into the 
condenser—the loss being 83,734 
pounds, or 1,168 pounds an hour— 
less than at full stroke, and 38 
pounds an hour more than at seven- 
tenths. Expansion, then, did no de- 
struction of steam as compared with 
full stroke; for a trifle less disap. 
peared than,at full stroke.. When 
cutting off at four-fifths of the stroke 
—say one-eleventh—which is very 
high expansion for that engine—the 
boiler took 202,076 pounds in 72 
hours, and the indicator showed 110,- 
920 delivered to the condenser—a loss 
of 91,156 pounds, or 1,266 pounds an 
hour—again, less than at full stroke 
and a little more than at seven-tenths. 

The differences shown in the inter- 
mediate ranges of cut-off are some- 
what greater than at the high cut-off 
points, and still more favorable to 
expansion. 

In round numbers 1,200 pounds of 
water an hour disappeared from the 
engine, whether the steam followed 
the piston full stroke or was cut off 
at one-eleventh of the stroke, and, of 
course, the expansion rate had noth- 
ing todo with its loss. Indeed, at the 
high expansion there appeared less loss 
The fact, of 
course, was that the double-balanced puppet 
valves of that engine leaked about the same 


| amount of steam into the condenser an hour 


when the engine was running, and it made 
no particular difference whether the cut-off 


| was long or short. 





If the estimated water in the steam, as 
shown by the indicator, could have been 
ascertained as accurately as the water 
pumped in was, it would have appeared 
that at the high rates a still smaller loss oc- 
curred than the tables show, as compared 
with full stroke ; because after the cut-off 


| valve shuts the steam pressure falls off in 


the cylinder, and less steam ought to leak 
into the condenser than if the boiler pressure 
were kept up in the cylinder during its en- 
tire stroke; but these indicator measurements 
cannot be exactly accurate. They, however, 
establish the fact, that in this case, high ex- 
pansion destroyed less steam than full stroke 
and so completely demolished the theory 
which the experiment was tried to establish. 
That, however, did not prevent the forcing 
of balances, and other similar manipulation 
of the honest figures, in order to prove the 
hypothesis under which the experiment was 
tried ; and the result wasannounced that the 
Lake Erie experiment had proved what it was 
intended to prove, and the official United 
States government report was issued to the 
world announcing the new discovery. 

If bookkeeping could have beaten James 
Watt, he and his laws would have perished 
from the earth; but as it was they were 
only driven for a season out of the American 
Navy. 

The experiment is a valuable one to prove 
the irreparable loss of using balanced puppet 
valves. Twelve hundred pounds of water 
an hour, in the shape of steam, was pouring 
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through them ; and when the whole amount 
of water used by the engine as steam was 
reduced to only about three times that 
much, more than one-third of the fuel dis- 
appeared in the lake, producing no power ; 
and, of course, when this ‘‘ enormous” loss 
was charged to expansion, instead of to 
leaky valves, James Watt had to hang his 
diminished head. 

If the student will look at page 106, where 
the indicator cards are shown, he will see 
the card for high expansion in the lower 
corner of the plate, just like the Hartford 
engine card in kind (see p. 35), but not car- 
ried quite so far in degree. The pressure 
falls very fast after the cut-off shuts, be- 
cause the steam was leaking out of the 
cylinder faster than it was leakingin  Afiter 
passing the point where the pressure of the 
steam in the cylinder was about midway 
between that of the boiler and condenser, 
the steam leaked in faster than it leaked out, 
and at the end of the stroke the card shows 
about one-half more steam than at the be- 
ginning. 

The mischief which this piece of clever 
jugglery did was incalculable to the world ; 
and to-day it lives as truth in so high an 
authority as the Encyclopedia Britannica, to 
delude young men into false beliefs, from 
which they may never escape. It is quoted 
on page 847, vol. 22; adding, however, that 
‘** Rankine, in his classical work on the steain 
engine notices the subject only very briefly, 
and takes no account of the action of the 
cylinder walls in his calculations.” Ishould 
think not. 

No doubt this condensation in the cylinder 
is a real fact, but it isof no practical impor- 
tance. The cylinder of a steam engine is 
not a combined condenser and boiler, that, 
in the first half of its stroke (which in a pas- 
senger locomotive making 300 turns a minute 
occupied one-twentieth of a second), con- 
denses into water one-fifth of all the steam 
the furnace is makingin that time, and in 
the next twentieth of a second reconverts it 
all into steam, thereby doing as much as the 
fire does ; but no doubt some feeble action 
of that kind occurs. If the cylinder does 
that, it keeps very cool aboutit ; and no one 
would suspect that really it was giving out 
as much heat right along as the coal or fuel 
of six feet of grate-bars in a 30-foot furnace 
is making, having first absorbed it for the 
express purpose of returning it on demand. 

In this experiment the valves were re- 
ported tight, and no doubt were, as en- 
a judge of tightness. The leakage was 
only 104g per cent. of the total steam used 
when developing the greatest power ; that 
is, out of 866,000 pounds of water pumped 
in, only 92,000 disappeared, which is better 
than most engines can show. Such an en- 
gine would stand a long time without getting 
hot. Of course, the constant quantity be- 
came a larger percentage as the whole 
amount of water was diminished, but that 
did not alter the total loss. 

They carried the experiment so far only 
as to make 47 net horse power at the rate of 
6:34» pounds of coal an hour, after paying 
for evaporating with that coal the 1,200 
pounds of water which leaked as steam ; 
and then the cost of horse power was 
not much more than at full stroke, the 
cost of which is set down as 5,53,, and in 
which the same 1,200 pounds of water 
leaked ; but its loss was distributed among 
280 horse power produced at full stroke, 
and therefore only one sixth of its effect in 
proportion was felt on the coal dust cost per 
horse power. 

If they had carried the experiment a step 
further, which they were too clever to do, 
the cost of horse power would have run up 
to any amount. Suppose the engine had 
been set to make ten horse power only, then 
the same 1,200 pounds of water would have 
had to be evaporated, at the cost of 160 
pounds of coal an hour, in addition to the 
amount which actually did work on the en- 
gine; and it would have appeared that at 
high expansion a horse power must cost at 
least 25 pounds of coal an hour, and that 
high expansion had destroyed the steam 
made in the boiler, which, therefore, never 
showed on the indicator. Sixteen of these 
pounds would have been spent on evaporat- 
ing the constant 1,200 pounds of water an 
hour ; and to fill the clearances, pay for the 
friction of the engine, etc., would have used 
up at least nine more. That would have 
exposed the swindle ; for no one could have 
been made to believe that; and so they 
stopped at six pounds an hour a horse- 
power ; and then claimed it to be the best 
possible effect, under ‘‘ rigorously ” the best 
conditions, which coal could produce, when 
working with steam at 11 expansions, when 
that very day, engines were running all over 
the world with two pounds an hour, by 
high expansion, and had been running for 
40 years. 

l have taken this much trouble to analyze 
this fraudulent report, because of the great 
damage it has done, and is doing. It is cited 
in the Encyclopedia Brittanica as the chief 
authority for the proposition that as much as 
one-fifth of the whole steam let into a cylinder 
is lost by condensation in some cases ; and is 
relied upon by practical engineers, who ob- 
serve the fact of loss in certain cases, and 
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who, relying upon ,the authority of that re- 
port, attribute it to condensation, instead of 
investigating the engine, when they would 
find that either the valve or piston, or both, 
were leaking and producing the result. 

At any rate the ‘‘ Michigan” experiment 
not only does not prove the destruction by 
condensation, but it proves the exact con- 
trary ; for a trifle less steam sent to the en- 
gine from the boiler disappeared when work- 
ing expansively than when following full 
stroke, as the table shows. And such ought 
to be the fact on that engine ; because the 
closure of the cut-off valves to some extent 
impeded leakage. 

One interesting fact in this connection is, 
that when a cylinder is steam-jacketed with 
boiler steam of higher temperature than the 
steam in the cylinder at any time, the whole | 
amount of steam condensed in the jacket by | 
the cylinder which it envelops is insignifi- 
cant, while the same cylinder by its interior 
surface, an inch away from the jacketed steam 
can, according to the new theory, condense a 
quarter of all the steam the furnaces are 
making. In the Brooklyn pumping engine, 
careful tests were made of the amount of 
steam condensed in the jacket, and it was 
only one and three-quarter per cent. of the 
whole steam used ; and this, of course, had 
to pay for external radiation from the jacket, 
as well as internal radiation to the cylinder. 
If the boiler was working wet steam the 
jacket-heat would be spent inpart in conver- 
ting its water into steam,and so doing useful 
work, and that probably accounts for a part 
of the condensation in the jacket. 

Mr. Wicksteed gives the results of steam 
jacketing on the Cornish engine, with high 
expansion, at one-half of one per cent. of all 
the steam used, and on another engine, not 
carrying expansion, at two and a fifth per 
cent. (p. 20., Wicksteed on Cornish Engine). 
This last is the highest condensation in a 
steam jacket of which I have any know- 
ledge. 

Undoubtedly a steam jacket with boiler 
steam in it must keep the cylinder hot 
throughout, and what heat the exhaust steam | 
carries away from the cylinder walls into | 
the condenser must be paid ‘for, in whole or | 
in part, by the jacket steam ; and yet a half | 
per cent., up to two per cent., is all the loss 
to be proved by the jacket. | 

Perhaps when the cylinder finds itself | 
jacketed it gives up, as some crazy people 
do when put into a straight-jacket, and stops 
condensing. 

In 1861-2 one first-class steamship, the 
‘Golden Rule,’ and one first-class steam- 
boat, the ‘‘Hu Quang, were built in New 
York, and had Watt’s single valves in them. 
The engine of the ‘‘ Golden Rule” had an 
80-inch cylinder with 12-foot stroke of piston, 
and single valves 26 inches in diameter. In 
that case the single valves were set in the 
heads of the cylinder, flush, 











engine on the ocean for several years. | 

After running for a couple of years, the 
ship was purposely wrecked on Roncador, 
one fine still night, when there was no dan- 
ger to passengers, for the purpose of stealing 
a million of dollars of government money, 
sent to pay off troops in California. The 
War Department, supposing the wreck to 
have been accidental, at once sent a wreck- 
ing vessel to recover the safe, which was ten 
fathoms deep. The safe was found, but it 


continued running in these waters for many 


| years, and doing as she did, without gradu 


| ally impressing owners with the belief that 


perhaps old James Watt was right, and their 
engineers wrong, on the subject of single 
valves. 

Captain Babcock, now dead, was her cap- 
tain; and he always said, when speaking 
about it, that this ship could go faster up 
Long Island Sound than any of the large 
steamers on it, although she was much 
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Fig. 2.—Brocton, Mass. East Sipe ELECTRIC 











RAILWAY.—BRACKET CONSTRUCTION. 





Albert F. Small is president. This road 
extends over a circuit of about four miles 
in length, operating four cars. The first 
engraving “represents a test which was 


recently made upon ‘the railroad. The test 
consisted of bunching all the cars of the 
company ata point on the road farthest dis- 
tant from the power house, and in starting 
them all up at once. 

Although the power for all the cars was 
transmitted between two and three miles, the 
cars started up promptly, moving rapidly, 
and showing that the entire power can be 
easily transmitted and applied even at the 
farthest end of the line, and that the load 
upon the dynamos can be varied from zero 
toa maximum without any resulting detri- 


| ment to the electrical apparatus. 


The second view gives a very good idea of 
the bracket method of suspension used upon 
this line, and also of the Sprague overhead 
system of reinforcing the working conduc- 
tor. By this system the working conductor, 
a silicon bronze wire of small diameter, is 
carried over the center of the track, while 
the greater portion of the current is carried 
upon a main conductor running parallel to 
the working conductor, and connected to it 
every one or two hundred feet. This main 
conductor, which can be either carried 
underground in a subway, or at the side of 
the street, as in the view, can also be rein- 
forced by feeders running from the main 
power station. The size of the working con- 
ductor is independent of the number of cars 
and the length of the line, and therefore does 
not have to be changed with the alteration 


| of any of these points. 


This electric road at Brocton has been in 
operation now for about four months, and, 
it is claimed, is giving very good satisfac- 
tion. The company do not own their own 
power station, but hire electricity from the 
local lighting company. 

~>_- —_—_— 
The Engine Business Still Increasing 
with the Harrisburg Company. 

The foundry and machine department of 
the Harrisburg Car Manufacturing Company 
has just received from the Committee of 
Award at the National Exhibition of 
Augusta, Ga., the highest premium on one 
100 horse-power Ide engine, which was run- 
ning the machinery at that place. The 
award is for fine construction and material, 
and for the perfection of its regulation. 

Since November, they have received orders 
for one 125 horse-power Ide engine and 
return tubular boiler, with pump, heater, 
piping, &c., together with the Weitmeyer 
furnace, for the electric light station at 
Harrison, N. J. 

Also an order for one 12 horse-power Ide 
engine, boiler, heater, &c., for 
the Perth Amboy Electric 





and when the piston was on 
the centre, there was not a 
particle of vacant space in the 
cylinder to be filled and 
emptied with steam at a loss, 
except that necessary for me- 
chanical reasons. The ship 
was 805 feet long, 45 feet 
wide, drawing 17 feet of 
water, with an immersed cross 
section of about 700 square 
feet—large ship for that day. 
She had only two small boil- 
ers, 12 feet in diameter, with 
return flues, and poor evapor- 
ators, worked by natural 
draft. They could not pos- 
sibly consume more than 30 
tons of coal a day. When 
the ship was being built these 
small boilers were the subject 
of much ridicule among prac- 
tical engineers, and it was 
confidently said that they 
could not make steam enough 
to take the ship out of the 
harbor: which, if double 
valves had been used, would 
have been no joke. When 
the ship was finished she ran 
on the California route via 
Nicaragua, and she ran the 
route at the rate of 300 miles 
a day, which was above the 
average speed of that day. 
and gained the reputation of 
being a fast ship, as she was. 
The point of the illustration 
is, that she cut off at 18 inch- 
es on a 12-foot stroke—or at 
one - eight—and could not 
make steam enough for more, 
out of her small boilers. She 
showed about 1,400 horse- 
power by indicator, when going 121g knots 





an hour, and the power cost less than two 
pounds of coal an hour a horse-power. I do 
not think she condensed a quarter of the 
steam in that cylinder, although she did cut 
off at one-eight. 

At Aspinwall Mr. Jameson, who had just 
fitted his ships with compound engines, ex- 
amined her, and was convinced that she was 


more economical of coal than his com- 
pound engines; as indeed she was more 


economical than any subsequent compound 


had been forced open and the money was 
gone. Mr. Charles A. Dana, then Assistant 
Secretary of War, will remember the in- 
cident. 

The ‘‘ Hu Quang” went to China at once, 
and ran there many years, excelling all Eng- 
lish vessels on the river, andachieved a great 
reputation which reached England ; but she 
was burned at the dock one night by the 
Chinese, who do a trick of that sort often. 

I always thought the loss of the ‘‘ Golden 
Rule” a real misfortune; forshe could nothave 


larger and did not burn half the coal they 
do; anditis true. She ran, on trial, from 
the black bar buoy No. 1, off Sandy Hook, 
to Castle William, in exactly an hour and 
five minutes, with a favorable tide, worth 
about two miles an hour. The distance is 
more than 19 miles. 
—_>- 


Recent Electric Road. 


We illustrate herewith the East Side Elec- 
tric Railway, of Brockton, Mass., of which 





Fie. 1.—Brocron, Mass. East Sipe Rartpway.—Four Cars BuncHEeD AT END oF RoapD. 


Light Company, N. J., with 
Weitmyer furnace. 

Also an order for two 54- 
inch return tubular boilers, 
for Troy, Ala., and two 48- 
inch return tubular boilers 
for J. Walker Bates, N. Y. 
All these boilers are complete, 
with fronts, stack, fittings, &c. 

One 150 horse-power com- 
pound Ide engine for Jno. 
Post, Jr. & Company, Boston. 

One 12x18 Ide engine for 
Columbus, Ga. 

Also one 50 horse-power 
Ide automatic engine, and re- 
turn tubular boiler with pump, 
heater, fixtures, &c., includ- 
ing the Weitmeyer furnace, 
for Sands Hill Hotel Com- 
pany, of Augusta, Ga. 

One 9x12 Ide automatic en- 
gine for J. K. Petty & Sons, 
of Philadelphia, Pa. 

One 11x16 engine for O. 
C. Boyd, of Lebanon, Pa. 

One 9x12 automatic engine 
for H. Mosteller, of Feild, Pa. 

An order for one 60-inch by 
80 foot boiler for heating fur- 
nace at steam plant for Henry 
Disston & Sons, Philadelphia, 
Pa. 

One 30 horse-power return 
tubular boiler with the Weit- 
meyer furnace, Berrysburg, 
Pa. 

One 30 horse-power verti- 
-al boiler for the South Mount- 
ing Mining Company, Pa. 

Besides these they bave re- 
ceived another order from 
the Spreckels sugar refinery 
engineers, in Philadelphia, for large Magna 
tanks, which will keep their foundry in 
operation for quite a while. 

The company has started the plant of the 
Kingston Electric Company, at Kingston, 
Pa., where is has in operation a 50 horse- 
power Ide engine with a 60 horse-power 
return tubular boiler, including the Weit- 
meyer furnace, &c. This plant moved off 
successfully at the start, and is receiving the 
highest testimonials from every one con- 
nected with the station. 
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The Chicago Convention of Electric 
Light and Power Representatives. 
Mr. B. E. Sunny, chairman of the Execu- 

tive Committee of the Nation] Electric 

Light Association, states that the final 

preparations for the accommodation of the 


exhibitors and for the meeting of the 


Fic. 1.—DyNAMO AND ENGINE Room or New ‘“‘C 


National Electric Light“Association are be- 
ing rapidly completed, a number of men 
being constantly employed for the purpose 
in the exposition building. Apparatus from 
exhibitors is already being received and the 
booths for its accommodation are nearly 
ready. The railroad track is 850 feet long, 
and is all down. The track has been laid 
out with a special reference to practical 
illustration of actual work, and to this end 
is provided with a 50 feet curve. Thetickets 
are all ready for distribution, and electric 
lights for the illumination of the building 
are being put up. Both are and incandes- 
cent are used, and there will be an especially 
fine display of lights in the assembly room. 
The rostrum for the speakers has beer 
erected, and ample seating accommodations 
have been prepared. The press room is 
next to the assembly room, and has been 
divided into four compartments and the dif- 
ferent electrical papers will be accommodated 
in these feur divisions. The regular cloak 
room of the building, which is just across 
the main hall from the electric light exhi- 
bition rooms will be utilized for the accom- 
modation of wraps, and check boys in the 
uniform of the local district telephone com- 


ventilation, are secured. 


factory work of the country, in the fact that 
the machinery throughout is driven entirely 
by electric power. Instead of an extensive 
system of shafting and belting, the power is 
carried by means of wires, leading from a 
large Edison dynamo in the basement to 
| each floor, and there connected with a C. & 








C. motor, which furnishes all the power ne- 

cessary for operating the machinery on that 
| floor. The floors are not cut through to 
| make room for large belting and the usual 
| arrangement of counter-sbhafting, and much 
| additional room, as well as cleanliness and 
The building is of 


| stcne, massive and substantial, is lighted 





pany will be on hand to check and take care ! 


of wraps. As every one knows who is 
familiar with the Exposition building, the 
electric light exhibition rooms are in two 
sections. 
will be confined 
which the executive committee has named 
Department A, and the lighter exhibits will 
be shown in the other section which has 
been named Department B. 

Every foot of space at the disposition of 
the committee has been taken. and there will 
probably be an overflow of exhibits into 
the main hall which is, of course, unheated. 
The railroad track is also located here in the 
unheated space. 

Such an Electric Light Convention in 
point of exhibits has never been held and the 
indications are that the largest attendance in 
the history of the Association will be seen 
next week. The Chicago members of the 


ixecutive Committee will tender a dinner to | 


the out-of-town members of the committee 
and the other officials of the Association at 
the Union League Club at 6 o’clock Monday 
evening, February 18th. We understand, 
too, that a meeting of the Executive Com- 
mittee has been called to follow the dinner. 
~_>- ——— 
The Complete and Novel Factory of the 
C. & C. Electric Motor Company. 

We have before alluded to the removal of 
the factory of the C. & C. Motor Company 
to the magnificent new building, 402 and 404 
Greenwich street, New York. The estab- 


lishment of this factory marks an epoch in ! 


The heavy fast running machinery | 
to one of those sections | 


Fie, 


throughout by the incandescent electric 
light, and is heated by means of steam pipes 
overhead, at all times keeping the floor di- 
rectly above warm. We present interior 
views of the building in this issue. 

A number of electricians and representa- 
tives of other factories have visited this es- 
tablishment, and all were vastly pleased, and 
many greatly surprised, at what they saw. 


2.— View oF ONE OF THE FLOORS OF THE 
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ments. 

President D. HI. Bates, of the Electrical 
Accumulator Company, sends us the follow- 
ing for publication concerning some recent 
patents : 

‘* The secondary bat- 


manufacture of 


& C.” Factory. 


| teries in the United States is increasing 


rapidly with the growing demand for this 
form of apparatus in electric lighting and 
applications of power. The question as to 
whether or not the broad features of im- 
provement attributed and patented to Faure 
are to be secured to his assignees, the Elec- 
trical Accumulator Company is now in the 


hands of Judge Coxe, and a decision will be 
rendered very shortly. The recent decision 
in the United States Supreme Court in the 
Bate Refrigerating case has eliminated the 
only defence having any apparent merit. 
Faure’s invention, as is well understood, 
was the application of an active material 
to a plate or support prior to immersion in 
the battery fluid. Subsequent inventors 


| modified the nature and form of the support 


| the plate. 


| the key-lock principle is applied to all. 


plate and the manner of combining this sup 
port plate and the active material. Among 
batteries now obtainable, whether at the 
hands of authorized manufacturers or in 
fringers, are those having a support plate of 
lead, others having a support plate of lead 
and antimony with perhaps a little mercury 
added ; and, as regards the form of plat 
Per 
forations having a smaller diameter at 01 


| near the centre of the plate, meet with the 
| greatest success ; others have cells or per 


| forations, the greatest diameter 


being at 
points intermediate between the surfaces of 
Your patent record shows that 


| the specific modifications mentioned were 


long since contemplated and patented by an 
English inventcr. 

“The result of the recent interference 
between the application of John§. Sellon, of 
Hatton Garden, England, and Edmond 
Julien, assignor to the Julien Electric Com- 
pany, is shown by the issue to the Electrical 
Accumulator Company (Sellon’s assignees) 
of patent No. 396,958, dated Jan. 29, 1889, 
claim 2 being the issue in interference, to 
wit: ‘In a secondary battery a plate, ele- 
ment or support containing lead and anti- 
mony in combination with an _ active 
material.’ Recent publications emanating 
from Julien’s assignees give an impression 
widely at variance from what the issue of 
this patent shows to be the facts. The 
language of the technical expert of the 
Patent Office, not referred to in the publica- 


| tion of the Julien Company, shows what the 
| facts really are : 


‘If Sellon was the first to 


| use plates formed of lead and antimony, or 





| 
| 
| 
| 
| 
| 





two or more metals, of which lead and anti- 


| mony are essential, I can see no good reason 


why he should not claim his invention in 
such broad terms as would prevent its being 
pirated by the addition of a small percentage 
of some other metal. The addition of a 
small proportion of zinc, tin or bismuth, all 
which are well known constituents of type 
metals, which are essentially alloys of lead 
and antimony, would avoid any patent he 
might obtain, unless he is protected by some 
such claim as the one in interference, and 
the purpose of the claim seems to be to pro- 
tect him from just this danger. Julien’s 
claim is included in and subordinated by the 
claim of Sellon, for the reason that it is 
directed to an alloy of which lead and anti- 
mony are essential ingredients.’ The issue 
of this patent gives Sellon’s assignees, the 
Electrical Accumulator Company, the con- 
trol of thesbattery employing an alloy plate, 
whether the present suit based upon the 
Faure patent now in the judge’s hands and 
upon which a decision may be expected 
within a short time, is favorable or unfavor- 
able. The public may therefore take warn- 
ing at this time against further infringement 





“C, & C.” Factory. 


on patented rights ; for, if upon the decision 
being rendered against the manufacturers, 
such manufacturer should be insolvent or 
irresponsible, resort will doubtless be had to 
consumers or users for an accounting and 
for damages. 

‘* A second very important patent granted 
on the same date to the assignees of Sellon 
for Improvements in Secondary Batteries, 
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No. 396,770, is also of sufficient importance Improvemen 


to merit special attention. This is intended 
to cover and covers a special form of per- | 
forated plate, such as is used by the Gibson 
Electric Company, and such as is shown in 
the recent modification of Faure’s invention 
attributed to Anthony Reckenzaun. The 
Gibson battery makes more or less successful 
use of a perforated plate produced by piercing 
a sheet of lead with a series of perforations 
in such a manner that the openings at the 
surface of the plate are smaller than the 
diameter of the perforation at one or more 
points intermediate the surfaces. The claims 
of this patent, as will be seen from the ex- 
ample given, cover this construction, for in- 
stance: ‘In a secondary battery a plate, 
element or support having cells, perforations 
or receptacles, the diameter of which at or 
near one or both poles of the major axis is 
less than the diameter at one or more points 
intermediate said poles.’ This gives the 
assignees of Sellon a practical control of the 
form of battery manufactured by the Gibson 
Company, the invention of Sellon, as shown 
by his English patent, having been perfected 
long before the construction was adopted by 
Gibson. 

‘* The third patent covers the construction 
adopted by FitzGerald-Jones in England 
when they were manufacturing batteries for 
experimental or exhibition purposes. The 
FitzGerald-Jones plan was to mold a solid 
peroxide plate and attach a framework of 
celluloid to the edges and parts of the sur- 
face thereof, On the inside of this frame 
between the frame and the peroxide plate, 
was a thin strip of platinum ; but this con- 
struction was contemplated and perfected by 
Sellon long prior to the time of its adoption 





by FitzGerald-Jones. This third patent, No. 
396,769, was issued on the same date as the | 
others above referred to. One claim reads: 
‘In a battery a support or terminal contain- 
ing a practically inoxidizable material, com- 
bined with a conductor of platinum and a | 
mechanically applied active material sub- | 
stantially as described.” 

These three patents are all believed to be 
valid ; if so, their ownership places the | 
Electrical Accumulator Company in posi- 
tion to control the accumulator or secondary 
battery industry in this country irrespective 
of the Faure patent.” 

‘“The modification of Faure’s in- 
vention, patented to Anthony 
Reckenzaun some time since, 
has probably passed out of 
the mind of most of 
your readers. Mr. 
Reckenzaun’s _pro- 
consisted in 
rendering lead plas- 
tic by heat, then plac- 
ing it in a mould; 
cylindrical 
pencils of ox- 
ide of lead 
previously 


cess 


Are Lighting. 


Mr. Elmer A. Sperry, of Chicago, is well 
known as one of the most capable and ingeni- 


Since the Sperry Electric Company was first 
organized, a number of improvements have 
been made in the system. Several of the 
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Fic. 4.—SrerryY DyNAMOo COMPLETE. 


moulded are then arranged upon the surface 
of the plastic metal and forced into position 
by slight pressure. In a very limited sense 
this might be called novel, but William 
Anthony Shaw, who will be recalled as a 
competitor of Faure’s in the U. 8. Patent 
Office in 1880 or 1881 when both were claim- 
ing the broad invention for which Faure 
received a patent, has had an application 
pending in the U. 8. Patent Office since 
arly in the year 1882. This has been prose- 
cuted through two or more interference pro- 
ceedings, and Mr. Shaw has finally been 
awarded priority. Shaw combined active 
material with lead rendered plastic by heat, 
and his claims are commensurate with his 
invention. The fourth claim of his patent, 
No. 397,443, issued Feb. 5, 1889, reads : 

«<< The method of making electrodes for 
secondary batteries by melting or softening 
by heat a suitable metal or metallic com- 
pound combining active material therewith, 
and allowing the mass to harden.’ 

‘<Tt will be noticed that this claim covers 
Mr. Reckenzaun’s modification, and renders 
it subsidiary according to well established 
practice ; and in assigning credit for the im- 
provements now so rapidly being made in 
this art, Shaw’s hitherto unappreciated but 
modest labors must be now acknowledged.” 











new forms with description are illustrated in 
In the armature, 


the Review this week. 





2 Wike 


left free. This arrangement makes it possi- 
ble to employ internal pole pieces and so 
bring almost the entire external surface of 


a yee S b the armature under the influence of the mag- 
ous inventors of electric lighting apparatus. 


netic field. The field magnets, which are 
shown in Fig. 8, are provided with an annular 











THIN IONN079 





Fig. 5.--Sperry Arc LAMP. 
Tor REMOVED. 
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Fie 3.—Fretp MAGNETS.—SPERRY DyNAMO. 


ts in the Sperry System of | is that the internal surface and one end is | of the current. Another valuable feature of 





| recess in which this armature rotates. The | 


| manufacturer states that by employing this 


represented in Figures 1 and 2, the mode of | peculiar construction of the armature and | 
| exposing its inner surface to the action of 


support consists in spreading it from one of 





the annular armature is the fact that each 
coil is absolutely separate and distinct from 
the other. In case of injury to one coil it 





Fie. 6.—LAMP COMPLETE. 


can be very easily repaired without necessi- 
tating the unwinding of the whole armature. 

In Fig. 4 we present a view of the com- 
plete Sperry dynamo. Its mechanical con- 
struction shows the skill of its designer. 
The armature, for instance, may be rapidly 
withdrawn for purposes of 
cleaning, inspection and so 
on by simply withdrawing 
the front journal together 
with the shaft. 

A special feature of the 
Sperry dynamo is the auto- 
matic regulator. The 
brushes consist of overlap- 
ping flat copper strips at- 
tached to a movable yoke. 
This yoke is connected by 
means of an arm to an 
electro-magnetic regulator 
placed in the lamp circuit. 
Any variation in the elec- 
trical resistance of the 
lamp circuit operates the 
keeper of the electro-mag- 
net. By an ingenious de- 
vice this movement adjusts 
the current of the dynamo 
in proportion to any varia- 
tion in the resistance of the 
lamp circuit. The manu- 
facturer claims that 75 per 
cent. of the total num- 
ber of arc lamps may be 
instantly switched and 
without the least danger to 
the machine. 


In Figs. 5 and 6 are shown the Sperry arc 
amp. Each lamp is provided with an 
ordinary hand switch and also with an auto- 
matic cut-out, which operates in case the 





Fics. 1 AND 2.—ARMATURE OF SPERRY DyYNAMO. 
carbons are burnt out or the are elongates 


its free ends to a gun metal spider which is | the inner pole pieces a considerable higher 


securely fastened to a steel spindle which 
forms the shaft of the machine. The great 


output of electrical energy is obtained than 
without such an arrangement. It is said 


advantage of this way of mounting the that 92 per cent. of the armature wire is thus 


armature, as claimed by the manufacturer, 


rendered available for the actual production | 


from the imperfect working of the mechan- 


ism. Mr. Sperry’s work is always carefully 
done, and he is to be highly commended 
on his recent successful efforts, 
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Leather Link Belt Go. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK’ ENDING 
FEBRUARY 5, 1889. 

396,920 Electric cut-out device; J. Chester Cham- 

beriain, New York, N. Y. ; a 

396,932 Regulator for dynamo electric machines; 





FACTORY, 46 & 48 FERRY ST. 
OFFICE, 72 CLIFF STREET, 


**American Patent 
Joint ’’ 


Leather 
Link 
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Specially 
adapted to 
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Arthur J. Holt, Grand Rapids, Mich. Frances S. a 
Holt, ee of said Arthur J. Holt, de-| WEW YORK. CHICAGO, BOSTON. PHILA. 
c2ased. 

896,940 Automatic electric cut-out; Edward R. Full Size mT 


Knowles, Brooklyn, N. Y 

396,942 Commutator for dynamo electric ma- 
chines; Edward R. Knowles, Brooklyn, assignor to 
the Mutual EJectric Mfg. Co., of New York. 

396,951 Revolving Photometer stand; James W. 
Packard, New York, N. Y. 

396,958 Secondary battery; John S. Sellon, Hat- 
ton Garden, County of Middlesex, England, as- 
signor to the Electrical Accumulator Company, of 
New York. 

397.007 Dynamo electric machine; Jesse F. Kes- 
ter, Terre Haute, Ind., assignor of three-fourths to 
Joseph H. Briggs, same place. 

397,109 Switch and cut-out for electric light and 
other electrical devices ; Oscar 8S. Bussman, Somer- 
ville, Mass., assignor to the Bernstein Electric Light 
Manufacturing Company, Portland, Me. 

$97,111 Galvanic battery ; Edw. J. Colby, Chi- 
cago, Ill. 

397,116 Galvanic battery; Charles E.Egan,Colum- 
bus, Ohio, assignor of one-fortieth to John D. H. 
McKinley, same place. 

397,176 Telephone, or analogous electric system ; 
Anthony B. Ferdinand, Oshkosh, Wis. 

897,260 Electric stop valve; Robert Wellens, 
Pittsburgh, Pa., assignor to himself, Joseph Wel- 
lens, and Hugh Ferguson, all of same place. 

397,270 Electric railway signal; Abia Z. Boda, 
Columbus, Ohio. 

397,284 Telephone call box; Amenzo Griffith, 
Springfield, and Henry A. Burbank, Westfield, 

ass. 

897,300 Electric wire conduit ; William B. Mack, 
Boston, Mass. 

397,331 Telephone circuit and apparaus ; John A. 
Barrett, Brooklyn, N. Y., assignor to the American 
Telephone and Telegraph Company of New York. 

397,340 Dynamo ; Robert L. Cohen, Camden, N. 
J., ae wd to one-half to William F. Anderson, 
Philadelphia, Pa. , 


PATENTEES AND INVENTORS. 


Any one having valuable IN- 
VENTIONS, and needing.money 


for development, may obtain 
funds by stating full particulars 


and date of Patent to Post Office 
BOX 356, New York. 


SITVATION WANTED.—A Glass Blower 

with good references, who thoroughly 
understands all Incandescent 
Lamps, and also has thorough experience 





work on 


in making Glass Pumps and Stop Cocks. 
Address, O. B., care ELECTRICAL REVIEW, 
New York City. 
WANTED. 
| have clients who will pur- 
‘chase second hand Arc and Incan- 
descent Dynamos, Lamps, Sockets 
and accessories. 
M.H. COLE, 
Electrical Engineer, 


502 West 53d &t., 
New York City. 
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'NO ONE 


Denies this to be 
the only safe au- 
tomaticinthe 


LAND 


Perfected 


Improvements 
Commend it to the 
Trade, 


$6.00 EACH. 
Discount (—, 


A. L. BOGART, 
22 Union 8q., N.Y. 
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WATCHES 


are the best for electricians, railroad men, 
we and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and is an absolutely accurate 
timekeeper. 

Manufactured and warranted by the 


AMERICAN WALTHAM WATCH CO. 


BOSTON, MASS. 


FOR SALE. 


SIX second hand 50 H. P. 
Armington & Sims engines 
taken in exchange for larger 
ones. All in good condition. 

Further information §fur- 
nished on application, by 

JARVIS ENGINEERING CO., 

No. 61 Oliver Street, 
BOSTON, MASS. 














It is Patented Everywhere. 
Beware of Infringements. 





The “ Gonda” Battery is made only by us. 








The Standard Open Circuit Batteries of the World. 
“ Gonda” Battery and ‘ Gonda Porous Cup” Battery, 
The Only Genuine Leclanché Batteries. 


Do not be imposed upon by Imitations. 
Take no Porous Cups without Our Label and Trade Mark. 
The Leclanché Battery Co., 149 West 18th St., New York. 
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DANIEL W. BAKER. CYRUS O. BAKER, JR. 


BAKER & CO.., 
Gold, Silver and Platinum Refiners, 


ASSAYERS & SMELTERS, 


AQ8, 410, 412 & 414.N. J. Rail Road Ave. 


““ BAKER, NEWARK.”’ NEWARK, N. J. ye age oe 


-=PLATINUM=- 


In Sheet and Wire, any Size or Degree of Hardness for 
all purposes. 
ps. 


L SawyEeR-Man ELEcTRIC Co., 
General Offices and Factory, 510-534 West 23d St. 
New York, Dec. 29th, 1888. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—We have for the past five years used Platinum wire made 
by your firm for the manufacture of our Incandescent lamps, and I take great 


pleasure in saying that I consider it the best and most reliable wire in the 
market for that purpose. Yours Truly, JNO. M. ROBERTSON, Supt. 


PLATINUM—For Electrical Instruments, 


J. H. BunNELL & Co., 
Manufacturers, Importers and Dealers in Telegraph and Telephone Supplies, 
106 & 108 Liberty St., P. O. Box 1286, 
Messrs. BAKER & Co., Newark, N. J. New York, Dec. 20th, 1888. 
GENTLEMEN :—We have every reason to be thoroughly satisfied with the 
Platinum furnished us by you during the past three years. 
In purity and hardness, which are the important requirements for perfect 
contact points in keys, relays, transmitters, etc., we find it to be Al. 
Yours truly, J. H. BUNNELL & CO. 


PLATINUM—For Dentists, 


Wetca Dentat Co., 1413 Filbert Street, 
Philadelphia, Pa., Jan. 10th, 1889. 
Messrs. BAKERs& Co., Newark,.N. J. 

GENTLEMEN :—Yours to hand, and in response to your inquiry as to ex- 
perience in use of Platinum received from you, it affords us great pleasure to 
say that it has always given us entire satisfaction. The Plate and Wire that you 
have made for us from scrap sent you, as well as the reductions of our importa- 
tions of Crude Ore, have always been of most excellent quality and satisfactory 
in every respect. Yours very truly, J. F. FRANTZ, President. 


PLATINUM—For Jewelers. 


Durand & Co., Jewelers, 44 East 14th Street, 
New York, Jan. 12th, 1889. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platinum for several years in all its 
degrees of hardness, it affords us much pleasure to state that it has invariably 
given us entire satisfaction. Yours very truly, DURAND & CO. 


PLATINUM—For Chemical Apparatus, 


Ricwarps & Co., Chemical and Physical Apparatus, 
Messrs. BAKER & Co., Newark, N. J. 


41 Barclay St., N. Y., Dec. 26th, 1888. 
DEAR Sirs :—We are glad to say that the Platinumrwe have bought from 
you for the past eight years has been in every way satisfactory. We have 
used your Metal in making Chemical Apparatus of all kinds, and have never 
had a complaint. We would also say that your price for Scrap has always 
been satisfactory. Yours truly, RICHARDS & CO. 


PLATINUM—For Stylographic Pens, 


Masre, Topp & Barp, Manufacturers of Gold Pens, 
198 Broadway, New York, and 93 Cheapside, London, Eng. 
Messrs. BAKER & Co., Newark, N. J. New York, Jan. 10th, 1889. 
GENTLEMEN :—After using your Platinum wire for several years it gives 
us pleasure to assure you that it is perfectly satisfactory. 
Yours truly, MABIE, TODD & BA; D. 


PLATINUM—For Platers, 


A. Hott & Co., Gold, Silver and Platinum Platers, 
120 Dorrance St., Providence, R. I., Jan. 26, 1889. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platiunm in the manufacture of plate for 
a number of years, we can speak in the highest praise of the same for that 
purpose. Yours truly, A. HOLT & CO. 


PLATINUM SPONGE—for anp‘arroy 


AND ALLOY. 


NEWARK WatTcH CASE MATERIAL Co., 65 N. J. R. R. Ave., 
Newark, N. J., Jan. 23d, 1889. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We take great pleasure in recommending your Platinum 
in its various forms. We have now used it for several years and can say it gives 
us great satisfaction. Having to use it in Sponge Wire and Plate form, we 
can heartily endorse it. Yours most truly, 

NEWARK WATCH CASE MATERIAL CO. 
ALEX. MILNE, President. 


Native # Scrap Platinum Purchased. 








Pure Aluminium in Sheets Wire for Electrical Purposes. 





